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Basic Technologies for FY90 Future Industries 
Program Outlined 

YIFEI01I2A Tokyo JITA NEWS in Japanese 

Oct 90 pp 4-10 


[Article by Office of Director for Planning of Basic 
Technology for Future Industrivs, Agency of Industrial 
Science and Technology, MITI| 


[Text] 1. Basic Technologies for Future 'nuustries Pro- 
gram 


Technological innovation is the motivating force behind 
technological development. It serves as the momentum 
for disclosing the future for today’s industrial world. 
Restrictions on resources are especially great in Japan, 
therefore, technological development becomes extremely 
important to improve the living standards of the people 
while maintaining social vitality. In its March 1980 
report, MITI’s Industrial Structure Council also pointed 
out “MITI’s ideal policy for the 1980s” and that the 
development of a policy for the “establishment of an 


economical safety assurance” and the “establishment of 


a state based on technologies” was indispensable if a 
country like Japan was going to deal successfully with its 
weakness. Therefore, in 1981 MITI’s Agency of Indus- 
trial Science and Technology inaugurated the “Basic 
Technologies for Future Industries Program” as a con- 
crete policy for complying with MITI’s ideal policy. This 
program has been promoting the development of the 
innovative basic technologies that are indispensable for 
the establishment of future industries such as aerospace, 
information processing and biotechnology, and for 
upgrading the level of extensive existing industries. 
Japan’s technology has reached the international stan- 
dard in the phases of application and development: 
however, a majority of these technologies are the result 
of actively promoting technologies from countries in 
Europe and America: Japan 1s still behind in the basic 
and innovative development of technologies. Amid the 
intensification of trade friction, the severity of which 1s 
increasing in the international environment, it has now 
become urgent that Japan promote R&D on basic tech- 
nologies with far-reaching effects in extensive fields as 
part of Japan’s active contribution to the world 
economy, and we believe that this program will comply 
with the demand. 


2. Outline 
a. R&D Fields 


In 1990, taking the following points into consideration, 
in addition to continuing R&D in 13 topics representing 
4 fields (superconductivity, new materials, biotech- 
nology and new functional devices), we have decided to 
initiate the R&D of new software structured models. 
(1) They shall be basic technologies representing very 
strong innovations, the far-reaching effect shall be 
great, and they shall cover a wide range. 
(2) Since their R&D will require approximately a 10- 
year period and the funds required will be great, they 
shall be technologies with a high R&D risk. 
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(3) They shall be technologies whose applications to 
future industries are clear, to a certain degree, e.g., 
technologies for which R&D has already been 
Started in advanced countries of Europe and 
America, etc. 


b. R&D Systems 


The following are R&D systems: 

(1) Asarule, along with adopting the “parallel develop- 
ment system,” in which R&D 1s carried out simul- 
taneously by a number of research agencies and 
systems, 

(2) prepares a general R&D plan, evaluating the R&D 
conditions and results upon comparison with the 
development target set in the master plan and pro- 
moting the rationalization of R&D execution. 


c. Execution System—Cooperation Among Industrial, 
Governmental and Academic Circles 


This program has been promoted through the coopera- 
tion of three circles: the industrial circle (enterprises, 
etc.), governmental circle (national test laboratories) and 
academic circle (universities, etc.). In other words, 
national test laboratories are conducting R&D as well as 
entrusting R&D to civilian enterprises in order to take 
full advantage of the potential in the industrial world. In 
addition to gaining cooperation from the academic circle 
through sessions held by the evaluation committee, 
promotion committee, etc., consignments are also made 
to universities. 


d. Number of Patent Cases 


The promotion of R&D has been smooth up to now. As 
of the end of fiscal 1989, there were 309 patents, and the 
number of published papers in academic circles, domes- 
tically and abroad, reached 6,997. 


An effort is made to diffuse the R&D results both 
domestically and abroad through the annual “Basic 
Technology for Future Industries Symposium (open 
symposium).”” 


3. Outline of Various Topics 
(1) Superconducting Materials and Devices 


Technologies involving design and production pro- 
cessing to promote the performance improvement of 
superconducting materials will be developed together 
with an explanation of the mechanism through the 
material evaluation of superconducting materials and 
the search for materials that maintain a superconductive 
state under high temperatures, high current and high 
magnetic fields. In addition, the development of a new 
production process for the film thinning and poilycrys- 
tallizing of superconducting materials will be conducted. 


Devices that have become realizable for the first time by 
employing a superconducting material, such as the 








2 Science and Technology Policy 


superconducting transistor, will be developed as super- 
conducting devices. Elemental technologies such as fine 
processing will be developed for this purpose. 


In 1990 the development of thin film fabrication tech- 
nology will be made by using ionized oxygen to promote 
the improvement of the quality of superconducting thin 
films; the development of a new material synthesis 
technology, necessary in the search for new high temper- 
ature superconducting materials, will also be attempted. 
Basic technologies, such as the fine processing tech- 
nology necessary for device fabrication, will be devel- 
oped for superconducting devices, along with the theo- 
retical explanation of superconducting device actions in 
order to develop superhigh speed devices and new func- 
tional devices that use superconducting materials. 


(2) Fine Ceramics 


Fine ceramics, » ‘ich are structural materials with such 
characteristics as high strength under high temperatures, 
high corrosion resistance, and high wear resistance will 
be developed for application to coal gas ceramic turbine 
parts. 


The development and upgrading of the elemental tech- 
nology wil be promoted for large, intricately-shaped 
model parts in 1990. In addition, an evaluation tech- 
nology used to conduct a 10,000 hour continuously 
running test of the delayed rupture strength (strength 
against long period load) will be established to evaluate 
material and fabrication processes based on large and 
intricately-shaped model parts. 


(3) High Efficiency Polymer Separation Membrane 
Materials 


High efficiency polymer separation membrane materials 
with innovative functions, which are also applicable to 
materials for which separation has been technically dif- 
ficult in the past, will be developed to promote efficiency 
and energy conservation of the separation process in the 
chemical industry. 


During the improvement and upgrading of the mem- 
brane materials and membrane fabrication technology, 
an evaluation will be made of the improvement in 
membrane separation performance, stability and dura- 
bility, and a high efficiency separation technology will be 
established. 


(4) Electroconductive Polymer Materials 


Electroconductive polymer materials, which are poly- 
mers (generally an insulating material) that have electro- 
conductivity the same as that of metals and possess such 
characteristics as light weight, corrosion resistance and 
ease of workability, will be developed. 


In 1990, while the synthesis, processing and treatment 
technologies of electroconductive polymers are being 
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improved, an evaluation will be made of the improve- 
ment of electroconductivity, and technologies involving 
electroconductivity and stability will be established. 


(5) High Crystalline Polymer Materials 


High crystalline polymer materials with strength equiv- 
alent to that of metals will be developed as structural 
materials while taking full advantage of such polymer 
material characteristics as light weight, corrosion resis- 
tence, ease of workability and insulation properties. 


In 1990, while the forming technology is being upgraded, 
an evaluation will be made of the improvement of the 
mechanical characteristics and a crystallinity technology 
will be established. 


(6) Highly Resistant Advanced Materials 


Together with the development of reinforced fibers, a 
compositing technology will be developed for carbon 
system base metals and intermetallic compounds for 
materials that are lightweight, strong, and resistant to 
heat, oxidation, and corrosion. 


In 1990 various carbon fibers and carbon system base 
metals excelling in oxidation resistance and the compos- 
iting and forming technologies using these characteris- 
tics were slated for development. 


(7) Light Reaction Materials 


Light reaction materials usable for ultra-high density 
information recording will be developed by making use 
of the photochromic effect in which color changes when 
exposed to light and returns to the original color when 
exposed to another color or when heated, and by uti- 
lizing the photochemical hole burning (PHB) effect in 
which an abnormal absorption is exhibited when 
exposed to light. 


The improvement of recording precision and stability 
were to be promoted in 1990 by structural control and 
the synthesis of new materials. In addition, development 
of a recording technology up to the liquid nitrogen 
temperature and its long period stabilization technology 
was Slated for PHB materials. 


(8) Nonlinear Photoelectron Materials 


Materials exhibiting nonlinear engineering phenomena 
((1) changes in refractive index according to light energy, 
(2) incident light transmitted by wavelength differing 
from that of the incident light, (3) conducts light ampli- 
fication) will be developed. Optical information pro- 
cessing, which combines these nonlinear phenomena 
with laser light, is capable of using the high speed and 
parallelling properties of light, and the processing 
volume and speed will increase by leaps and bounds 
when compared with those attained up to now. 


The development of technology to evaluate the structure 
and performance of materials necessary for materializa- 
tion technology was planned for 1990, as well as a search 
for new materials. 
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(9) Recombinant DNA Utilization Technology 


Recombinant DNA technology which will create new 
microorganisms capable of producing useful materials 
highly efficiently will be developed to put into practice 
the processing technologies of the chemical industry. 


The adaptability of new organisms to industry was to be 
evaluated in 1990, and an optimum culturing method 
was to be established to promote the productivity 
improvement and stabilization of the new microorgan- 
isms that have been created so far. 


(10) Functional Protein Aggregate Application Tech- 
nology 


Higher order functions (material/energy conversion 
function, material recognition/transmission function) 
which organisms possess are produced by a complex 
combination of the lipid membrane and the compound 
reaction of the numerous functional proteins which 
serve as the reaction field for the lipid membrane. 
Therefore, a functional protein aggregate with such a 
composite/multistage reaction system will be reproduced 
outside the organism to make use of the higher order 
functions possessed by such organisms. 


A new analysis/evaluation method was slated for devel- 
opment in 1990, and the search for methods to separate, 
purify, orientate and stabilize the functional protein 
aggregate will be promoted. 


(11) Superlattice Devices 


Devices having superhigh speed, superhigh frequency 
oscillation and amplification exceeding the functional 
limits of conventional devices will be developed by using 
superlattice materials with crystalline structures in 
which isomeric materials have been laminated through 
control at the atomic level. 


Demonstration superlattice devices with superhigh 
speed and superhigh frequency functions were to be trial 
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manufactured in 1990. The realization of higher effi- 
ciency of the devices wil! be promoted based on the 
results of the trial manufacturing. 


(12) Three-Dimensional Circuit Elements 


Three-dimensional circuit elements with accumulated 
alternate semiconductor imtegrated circuits and insula- 
tion layers will be developed so that devices capable of 
high speed operation, large capacity realization and 
parallel processing exceeding the limits of conventional 
devices can be developed. 


Full-scale demonstration three-dimensional circuit ele- 
ments with high accumulation and functions will be trial 
manufactured in 1990. The realization of devices dem- 
onstrating higher efficiency will be promoted based on 
these results. 


(13) Bio-Devices 


Bio-devices which, through engineering, realize some of 
the superior functions of organisms, will be developed by 
defining the manifestation mechanism of the informa- 
tion processing function of organisms. 


The organism information processing function model 
will be constructed in 1990 by using the results of 
measuring various nerve functions. In addition, simple 
demonstration devices will be trial manufactured. 


(14) New Software Structured Model 


An innovative software structured model capable of 
complying flexibly and opportunely with changes in the 
environment will be developed by multiple agents 
through cooperative problem solving. 


Studies of the basic mechanism of the cooperative struc- 
ture will be started along with studies of requirements for 
optimizing the cooperative system, and the basic mod- 
eling of the cooperative system will be initiated based on 
these studies. 





Table 1. 





Superconductivity (1 topic) 


Superconducting materials/Superconducting devices 





New materials (7 topics) Fine ceramics 


Light reacting materials 


Nonlinear photoelectron materials 


High efficiency polymer separation membrane materials 
Electroconductive polymer materials 

High crystalline polymer materials 

Ultra environment resistant advanced materials 





Biotechnology (2 topics) 


Recombinant DNA utilization technology 
Functional protein aggregate application technology 





New functional devices (3 topics) Superlattice devices 


Bio-devices 


Three-dimensional circuit elements 





Software (1 topic) New software structured model 
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Table 2. Budget Transition 
R&D Budget Budget Budget Budget Budget Budget Budget Budget Budget Budget 
Fields for FY81 for FY82 for F¥83 for F\ 84 for FY85 for FY86 for FY87 for FY88 for FY89 for FY90 
Supercon- 1,061 1,872 2,347 
ductivity 
(325) (780) (1,437) 

New 1,356 2,596 3,191 3,258 3,593 3,572 3,538 3,144 2,807 3,000 
materials 

(868) (1,191) (1,088) (1,288) (2,538) 
Biotech- 675 1,043 1,191 1,201 1,252 1,220 1,085 938 817 472 
nology 
New 673 1,128 1,451 1,478 1,585 1,542 1,404 1,209 1,311 756 
functional 
devices 
Software 53 
Total 2,714 4,786 5,850 5,952 6,445 6,513 6,043 6,368 6,836 7,463 

(869) (1,193) (1,416) (2,072) (3,978) 
Growth : +76.3 +22.2 +1.8 +8.3 +1.1 -7.2 +5.4 +7.3 +9.2 
rate 



































(Unit: Million of ye) 





(Note: Figures in ( ) are special account funds and are included in the figures without ( ). Office expenses are included in the 


total of the figures in ( ). 
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Table 3. Execution Setup of R&D of Basic Technology for Future Industries 













































































































































































































































L2 1981 | 1982 | 1983 | 19e4 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992] 1993 | 1994 | 1995 | 1996 [1997 | 1998 | 
“= ~ ee aprovement of materiel per- Upgrading saterials, estab-| ~ 
Earn Fabricatios process iechnolagy’”  foruenee, Tebrlcstion precsedl thet of febriasilan 
3 conducting devices and evaluation aethod, developaent | cr anne “oye a a oe 
”“ of devising basic technelogy I : a. a 
~~ T" TeveTopacat and evalu Achievement of women hy tr msg W 
= : 
See epeniaien ogee ———— cen eh entenins at ation ef large-sized target perf 
. —_ er, — ” er complicated shape ence velue in 
rt aodel paris Lil model parte IJV 
Wigh efficiency Elucidation of meabrane evelopment of meabrane mata- Further laprovement 
polymer separation separation aechanisa iale, membrane fabrication] and evaluation of 
_wembrace materiale l t eo I erformance Il 
Elucidation of electrocenductive laprovesent of electrocon- -_ = improvement 
Electrecenductive eechanioa, search for aaterials | suctivicy, development of and evaluation of 
polyeer materials ' 
Wigh cr~-tellize- weldatTon of ratetton e m ory- Development of technolegies — — —— 
& tien pelyaer jetal condition and mechanical charac-of high orientating crystal’ and evaluation of | 
’ ' 
a teristics, search for material ! Lil 
be efficiency 
= |srystel contre! alle 
2 (Composite material Naprovemsnt oY waz " 
- eprovement of aa eding end 
i | jeriel pereraaneep svelestion of | 
Light reaction Saveidation of Light reaction . processing and 
| = tgs wechoniom, search tor materiais sor wagon . amma 
; holegy: thin filming, hocees = tT! 
: be uu : : 
Ultra environmental Search for materials, studies on de- pn gey batenemapelhsonap rai 
resistence advanced velopment and evaluation methods of iii per are pont 
aeteriele fabricetion procese techaelogy } ogy .a , u. 
Nonlinear phete- eerch for wateriele, development eprovement ef materie ; Upgrading of materials, | 
——-Jelectron eaterials jof syntheeie methed, ete . and haracteristice, eetablish- @easurement, and eval- 
on _evalvation eethed Lu 
~~~} Riareactar | 
> net i rs ane me me 
Basic research on cul- velopment af high denally 
a) meee laprevement ead evaluation 
Ss as wane Sed conditions, etc. fulturing technologies such of quatustivtty ete. Il 
° — l u ‘ 
= Search for gene/vector and eluci- Alternation of gene-vector aad 
$s Recombinant OWA util- dation of relation between theee search fer optimm host 
2 [paetten secnolsY | strsctures aad functions - L > oe _ ja ips stole 
2 Functional pretein utraction, separation, purification] Teprovement of protein ; Integration and upgrading 
DO jeggregate applica- | hange of protein, etc., development| artificial materials, re- of aggregates and evalu- 
—itlien technelogy : f omar asteréate, enelysis, ' oe eee of —— atien of artificial 
—, Dvaluatian ar oaan ian tas evalua on oe _- * . 
cncatinebiies Development eof materials Trial manufacture and jieial manufacture and ul bheausbrense os 
” aide ‘ and devising basic techaology evaluation ef siaple pvaluation ef full-scale 
S& te oo — a I 
3 Nevel nt of devining hanic tech- | Irial facture and Trial facture 
=e . ! apes ng han earn aan 
= br se ster array | M@logies such as crystal Lamination evaluation ef siaple evaluation ef full-scale 
e-s | oe faod verbical wirieg, etc, : 
2 3 Environmental resiet- ———L tenenalc 
2~ ane reinforced devices 
° onstruction of information processing func- 
=z Bie devices bional model of organise, developaent, eval- Upgrading of information processing functional 
— . model ef organieme, trial manufacture, and eval - 
pation of bie device basic technelegies: trial 
wefoctwere of vinyl uation of full-scale demonstration devices II 
2 | 
3 sme sof tware ! 
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 ! 
S| Medget total : 




















(Including of fice 
eapeavraetc.) | — 


“Unit: Million yen 


2tha 4186 5850 595? 





6445 63131869) 


636811416) 


604961193) 683612072) 





746513978) 





“higures in parenthewes are special eccount funds and ere included 


in the budget totel. 
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Table 4. Execution Setup of R&D for Basic Technology for Future Industries 
Topic Main Civilian Executors National Test Laboratories 





Superconducting materials/superconducting 
devices 





(Superconducting materials) 


(Foundation) International Superconducting 
Industrial Technology Research Center 





(Superconducting devices) 


(Foundation)New Functional Devices 
Research and Development Association 


National Research Laboratory of Metrology 
National Chemical Laboratory for Industry 
Research Institute for Polymers and Textiles 
Electrotechnical Laboratory 

Government Industrial Research Institute, 
Nagoya 

Government Industrial Research Institute, 
Osaka 





Fine ceramics 


Fine Ceramics Technical Research Association 


Mechanical Engineering Laboratory 
National Chemical Laboratory for Industry 
Government Industrial Research Institute, 
Nagoya 

Government Industrial Research Institute, 
Osaka 

Government Industrial Research Inst.tute. 
Kyushu 

Research Institute for Inorganic Materials 





High efficiency polymer separation membrane 
materials 





Electroconductive polymer materials 





High crystalline polymer materials 


Polymer Basic Technology Research Associa- 
tion 


National Chemical Laboratory for Industry 
Research Institute for Polymers and Textiles 
Industrial Products Research Institute 





Research Institute for Polymers and Textiles 
Electrotechnical Laboratory 





Research Institute for Polymers and Textiles 





Ultra environmental resistant advanced mate- 
rials 


(Foundation) Metals and Composite Materials 
for Future Industries Research and Develop- 
ment Association 


National Research Laboratory of Metrology 
Mechanical Engineering Laboratory 
Industrial Products Research Institute 
Government Industnal Research Institute, 
Nagoya 

Government Industrial Research Institute. 
Kyushu 

Research Institute for Metal Materials 





Light reaction materials 





Nonlinear photoelectron materials 


(Foundation) Polymer Materials Center 


Research Institute for Polymers and Textiles 
Electrotechnical Laboratory 





National Research Laboratory of Metrology 
National Chemical Laboratory for Industry 
Research Institute for Polymers and Textiles 
Electrotechnical Laboratory 

Government Industrial Research Institute. 
Osaka 





Recombinant DNA utilization technology 





Functional protein aggregate application tech- 
nology 


Biotechnology Development Technology 
Research Association 





National Research Laboratory of Metrology 
National Chemical Laboratory for Industry 
Fermentation Research Industry 

Research Institute for Polymers and Textiles 
Electrotechnical Laboratory 





Superlattice devices 





Three-dimensional circuit elements 





Bio devices 


(Foundation) New Functional Devices 
Research and Development Association 


Electrotechnical Laboratory 





Electrotechnical Laboratory 





Electrotechnical Laboratory 
National Chemical Laboratory for Industry 





New software structural model 





Undecided 





National Chemical Laboratory for Industry 





Note: In addition to the entrustment given to Yokohama University for high efficiency polymer separation membrane materials to represent aca- 
demic (universities, etc.) cooperation, cooperation is being obtained from major civilian executors and national test laboratories in the form of 


reentrustment, etc. 








Table 5. “Basic Technology for Future Industries” Related Budget for 1990 














Item 1990 budget 1989 budget 

1. Superconductivity 

(1) Superconducting materials/devices 2,347 1,872 
(1,437) (780) 
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Table 5. “Basic Technology for Future Industries” Related Budget for 1990 (Continued) 
















































































Item 1990 budget 1989 budget 
2. New Materials 
(1) Fine ceramics 1,313 1,149 
(1,304) (1,138) 
(2) High efficiency polymer separation mem- 192 358 
brane materials 
(3) Electroconductive polymer materials 162 295 
(4) High crystalline polymer materials 126 235 
(5) Ultra environmental resistant advanced 1,001 301 
materials 
(838) (150) 
(6) Light reacting materials 471 318 
(396) 
(7) Nonlinear photoelectron materials 540 151 
3. Biotechnology 
(1) Cell mass culturing technology 360 
(2) Recombinant DNA utilization technology 152 306 
(3) Functional protein aggregate application 321 151 
technology 
4. New functional devices 
(1) Superlattice devices 185 341 
(2) Three-dimensional circuit elements 301 626 
(3) Bio devices 280 343 
5. Software 
(1) New software structured model 53 
6. Office expenses, etc. 18 29 
(3) (3) 
Total 7,463 6,836 
(3,978) (2,072) 











(Unit: million yen) 





Note: Figures in ( ) are special account funds. In addition to the above funds, ¥ 340 million has been appropriated for a special account for the 
Japan alcohol monopoly’s work involving high efficiency polymer separation membrane materials for use in developing the R&D results of basic 
technology for future industries and in the alcohol monopoly’s R&D on membrane separation. 





Special Report on Trade and Industry Policy 
Recommendations for 1990's 


91FE0140A Tokyo TSUSAN JANARU in Japanese 
Sep 90 pp 12-34 


[The following are articles in TSUSAN JANARU about 
the “Trade Policy Forecast” report] 


|p 12—Introductory paragraph] 


[Excerpt] On 5 July, the Industrial Structure Council 
issued a report entitled “Trade and Industry Policy 
Recommendations for 1990's” (the so-called “Trade 
Policy Forecast’). The report is subtitled ““Toward Cre- 
ation of Human Values for Earth Age.” As this suggests, 
the report represents a major departure in the course of 
postwar Japanese economic policy. It is a departure from 
the fundamental emphases on economic efficiency and 


supply on which Japanese policy has been predicated to 
date and a move toward the realization of a higher 
national standard of living. 


{p 13—Interview with Yoshiharu Kodama, vice minister 
of operations, MITI] 


Tasks for 1990's; Trade Policy Forecast 


[Text] [Question] What kind of decade do you think the 
1990's will be? 


[Answer] There will probably be a search for new polit- 
ical and economic order in the world of the 1990's in the 
context of new international situations. | also think it 
will be a time in which the whole human race tries to deal 
with common problems—such as our earth environ- 
ment—from a global point of view. Japan will have to 
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contribute more actively to the international commu- 
nity, and will be pressured to make sweeping domestic 
reforms, as its economic position continues to rise and 
domestic and foreign economics are integrated. 


Our value system, as Japanese, will also undergo change, 
and we will become increasingly concerned about living 
more bountifully, more in keeping with our economic 
achievements. 


As the average age of the earth’s population rises, we 
should think of the 1990's as a period for creating the 
societal infrastructure necessary for the coming new 
century. In connection with this, I think we should 
restructure our social capital, which has fallen behind, 
and work hard to create a new economic system that 
matches our new value system. 


[Question] What are the main themes of the “Forecast 
for 1990's?” 


[Answer] There are three main themes which are set 
forward as international trade and industry policy goals 
for the 1990's. One is to contribute more to the interna- 
tional community while moving ahead with our own 
domestic reforms. Another is to provide our citizens 
with a more rewarding and fulfilling lifestyle. And yet 
another is to make sure we have the necessary founda- 
tion or infrastructure for long-term economic growth. 


In seeking to achieve these three goals, we must be 
continually careful to maintain a balance between them, 
but we also need to realize that these three objectives 
mutually reinforce and complement each other. The 
specific content of each goal is different, but they all 
involve the creation of new human values which are 
based increasingly in global perspectives, which is a goal 
of a higher order. Hence I think they provide a good set 
of principles for developing international trade and 
industry policy for 1990's. 


[Question] How do you think the tasks or goals set forth 
in the “Forecast” will be addressed? 


[Answer] The “Forecast” is a forecast for the entire 
1990's, so each goal does require a settled long-term 
commitment, but to the extent possible, we would like to 
implement concrete policy measures as soon as possible. 


In the realm of contributing more to the international 
community, for example, there are some specific things 
we can do. We should contribute to the Uruguay Round 
of GATT, promote greater mutual cooperation in the 
Asian-Pacific region, and give serious attention to our 
global environmental problems, including support for 
the “Earth Regeneration Project.” In the area of a richer, 
fuller life style, we are already studying specific pro- 
posals for working shorter hours, rationalizing our dis- 
tribution industry, and achieving commercial integra- 
tion. These measures should be taken up as important 
policy measures for fiscal 1991. I also think we need to 
consider specific proposals for developing a center for 
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high-level international research exchange in the fields of 
science and basic technology. 


[Question] It would seem that MITI might have great 
difficulty implementing some of these measures, partic- 
ularly in the area of providing a better way of life for us 
Japanese. What is your thinking on this? 


[Answer] In many areas, of course, we must cooperate 
with other governmental ministries and agencies. MITI 
oversees a wide range of industrial activities and is 
working toward realizing greater consumer protection 
and consumer choice: seeing the wholesome develop- 
ment of service industries for the home; shortening 
working hours in small and medium businesses as well as 
in corporations; promoting the employment of more 
senior citizens; using industrial land more efficiently and 
safely; and implementing industrial land policies that 
encourage concentration toward Tokyo while promoting 
local economic growth. Hence, in the interest of public 
benefit, there are many tasks which we should address 
first at the level of industrial policy. 


There are also cross-ministerial concerns where we will 
have to work closely with other ministries and agencies 
in implementing policy. Needless to say, MITI will do 
everything possible to promote such cooperation and 
coordination. 


|p 14—Article by Eijiro Saito, chairman, Industrial 
Structure Council] 


Formulating “Trade and Industry Policy 
Recommendations for 1990's” 


[Text] This council has previously issued three 10-year 
forecasts entitled “Trade and Industry Policy Recom- 
mendations,” for the 1960's, 1970's, and 1980's. 


When the resolution to prepare the forecast was adopted 
last September, a 1990's Trade and Industry Policy 
Committee was formed within the council to oversee the 
work. Since then, more than 200 people, representing 
experts in all sorts of fields, have worked on the forecast, 
structured under seven subcommittees. 


Lacking divine powers, it is no easy task to look ahead 10 
years into the future. Nevertheless, thanks to the col- 
lected knowledge and labors of everyone on the com- 
mittee, we were able to put together the Trade and 
Industry Policy Forecast for the 1990's under the banner 
title of “Creating Human Values for The Global Age.” 


We will witness great and rapid changes 1n the 1990's, 
both at home and abroad. It will be a critical decade in 
human affairs, demanding paradogmatic transitions, the 
formation of new socioeconomic and political orders, 
and the creation of new systems. 


In this forecast we have set forth three major objectives 
for trade and industry policy for the 1990's: (1) to 
contribute more to the international community while 
moving ahead with our own domestic reforms, (2) to 
provide our citizens with a more rewarding and fulfilling 
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life style, and (3) to make sure we have the necessary 
foundation or infrastructure for long-term economic 
growth. We also posit seven basic approaches or atti- 
tudes necessary for the attainment of these objectives. 


In the forecast we deal with many tasks—and measures 
for undertaking those tasks—which cover a wide range 
of fields and must be addressed with long-term mea- 
sures. Many points still need further study. It is our hope 
that the forecast will spark vigorous debate in all quar- 
ters and that it will result in the formation of a wide 
consensus and the implementation of concrete active 
measures to achieve the objectives. 


Finally, | wish to express my sincere appreciation to 
committee chairman Tsujimura and everyone else on the 
committee. 


|p 25-26—Trade & Industry Policy Recommendations 
for 1990°s—Summary] 


[Text] 
1. Trade & Industry Policy Recommendations for 1990's 


Three Goals, Seven Basic Approaches 


We may summarize the objectives of trade and industry 
policy for the 1990's as follows: 


(1) Contribute more to the international community 
while moving forward with domestic reform 


—Autonomous, creative contributions toward the free 
economic order and the future of mankind 


—Enhancing the principles of freedom and fairness in 
the context of domestic system, programs, and prac- 
tices 


(2) Provide Japanese citizens with a more rewarding and 
fulfilling life style 


—Restore the balance between the life of the individual, 
on the one hand, and the corporation and production, 
on the other 


—Promote trade and industry policies which are more 
humane 


(3) Make sure ve have the necessary foundation or 
infrastructure for long-term economic growth 


—Indispensably presupposes active contributions 
toward international economic community and a 
more fulfilling national life style 


The specific content of these three objectives is different, 
but all three are connected with a loftier goal, namely the 
“creation of human values for the global age.”’ We must 
continually balance these three objectives, and achieve 
an overall balance sum. 


In achieving these goals, the following seven basic atti- 
tudes or positions will be very important: 
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—Giving priority to market principles and self- 
responsibility 


—The pursuit of human values and social benefit 


—The development of an integrated domestic and for- 
eign policy 


—The formulation of policies that are rooted in a 
long-term perspective 


—Adaptability to change 
—Continual self-evaluation and self-reformation 


—Coordination between governmental organizations 
II. Major Tasks for Trade & Industry Policy in 1990's 


1. Contributing to International Community While 
Promoting Domestic Reform 


The 1990's will be an era for building a new international 
economic order that will be in keeping with the changes 
marking the new world economy. It will also be the 
decade for working at the world level on problems facing 
all mankind collectively, such as the problem of pre- 
serving our earth environmeni. Japan will make auton- 
omous, creative international contributions in these 
areas, working more closely than ever before with the 
nations of Europe and America. 


Our internationa! contributions and participation must 
be commensurate with Japan’s growing economic pies- 
ence, not only in the economic realm, but throughout a 
wide range of non-economic areas as well. 


As domestic and foreign economic integration advances, 
it will be essential for us to initiate self-reform all across 
the board, in our programs, practices, institutions, and 
activities. In addition, all these aspects of our national 
life must become more transparent, and mutual 
exchange with the international community must be 
deepened. 


In keeping with the ideals of freedom, democracy, and 
free-market economics, we must promote international 
contribution and self-reform in order to earn for Japan 
an honorable position in the world community. 


In order to achieve these goals, we must address our- 
selves to the following tasks: 


(1) Basic Tasks 


‘') Creating and promoting a new international eco- 
nomic order 


{2] Making our domestic institutions more transparent 
in the interest of greater international harmony 


[3] Dealing with problems of imbalance between Japan 
and foreign countries 


[4] Promoting harmonious private economic enterprises 
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—Promoting Overseas business activity in context of 
international harmony 


—Promoting direct investment in Japan from abroad 
[5] Providin? aid to the developing nations 

[6] Working to alleviate East-West tensions 

[7] Grappling with global problems 


— Working to maintain and improve the global environ- 
ment 


—Working with other countries to resolve problems 
related to energy and natural resources 


—Promoting techno-globalism 
—Promoting projects which benefit all mankind 


(2) Greater Priority on Cooperation Between Advanced 
Nations 


(3) Greater Priority on Inter-Regional Cooperation 


—Asian-Pacific cooperation 


2. Providing More Rewarding, Fulfilling Life Style 


Japan has achieved high economic growth and out- 
standing improvement in enhancing its financial ser- 
vices. In terms of the foundational conditions of national 
living standards, however, in some respects Japan has 
moved backwards, and is a long ways off from achieving 
the kind of fulfillment in life that provides vital motiva- 
tion for today and hope for tomorrow. 


If we ignore these conditions of our national life, we may 
expect the sense of isolation and closedness to spread 
throughout our society, especially in the context of the 
increasing disparities between the affluent and the non- 
affluent, and between regions. This will adversely affect 
human productivity and creativity. 


In the 1990's, as the mean age of our society rises and our 
national values change, it will be essential for us to 
improve the basic conditions in the way we live and 
thereby restore a more rational balance between personal 
life and corporate concerns with productivity. And the 
achievement of a richer domestic life style goes hand in 
hand with the alleviation of imbalances between Japan 
and foreign countries, and with living up to international 
expectations in fulfilling our obligations toward the 
international community. 


Trade and industry policy at MITI has to date enthusi- 
astically addressed itself to problems relating directly to 
environmental and safety issues, to consumer issues, and 
to other issues of national life. But we have to do more, 
we have to give greater priority to this human perspec- 
tive now, in all of our policymaking. 
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More specifically, the following issues will be addressed: 
(1) Giving greater consideration to the consumer's point 
of view 

(2) Providing workers with a more abundant, fulfilling 
life 

(3) Making allowances for our aging society 


(4) Supporting the advancement of women in the 
working world 


(5) Dealing with land-use problems 


(6) Providing better housing and life-related public facil- 
ities 


(7) Promoting Tokyo centralization 
(8) Promoting regional socioeconomic growth 


(9) Encouraging corporations to be more socially respon- 
sible, make greater cultural contributions 


3. Making Sure We Have Infrastructure for Long-Term 
Economic Growth 


In order to contribute to the international economic 
community and enhance our way of life in Japan, it is 
absolutely essential that we provide our nation with the 
infrastructure or basic conditions necessary for long- 
term economic growth. This infrastructure must be 
made, moreover, in such a form as will fulfill these 
international and domestic demands. 


In the 1990's, the quest for steady economic growth 
fueled by internal demand will continue to be a keynote 
of our economic policy. This decade promises to visit us 
with severe changes, however, about which we cannot be 
overly optimistic. In order to build a more vigorous and 
enduring society in this context, we must take a long- 
range view of things as we build and reinforce our 
economic infrastructure. 


Achieving these goals will involve the following tasks: 
(1) Industrial Structure 
[1] Realizing a flexible, energetic industrial structure 


[2] Maintaining a firm base (infrastructure) for manu- 
facturing industries 


[3] Dealing with problems involving distribution and 
service industries 


(2) Invigorating Small-Medium Businesses as Cradles of 
Creativity 


(3) Promoting Science & Technology, Information Age 
[1] Promoting science and technology 
[2] Promoting the information age 


[3] Protecting intellectual property, promoting standard- 
ization measures 
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(4) Coping With Changing Natural-Resource, Energy 
Situation 


(5) Maintaining Stable Work Force 
(6) Providing Efficient, Balanced Financial Mechanisms 


(7) Building Up Social Assets for Economic Foundation 
(Infrastructure) 


(8) Enhance Capability To Handle with Various Emer- 
gencies 


|p 29—Article by Yasushi Kozai: “Drafting 
Subcommittee Report” 


Four Factors in International Economics 


[Text] There are four points to this report. The first is the 
clear way in which international trends are forecast. We 
are able to entertain some bright hopes for the 1990's, 
such as the demise of the East-West cold war, and the 
realization of a global economy without economic bor- 
ders. At the same time, however, we are pressed to find 
solutions to such global problems as continuing protec- 
tionist pressures On an international scale, and the peren- 
nial problems concerning energy and the environment. 


The second point is the formulation of a basic philosoph- 
ical framework for understanding Japan’s place in the 
world community. It is argued that we are a “faceless 
nation,” economically powerful but having no definite 
values and not clear about the direction we are moving 
in. In the framework that is here formulated, there are 
four subpoints: (1) holding in common the basic tenets of 
the free wold nations (liberty, democracy, and a market 
economy based thereon), (2) renouncing war, as set forth 
in the Japanese constitution, (3) functioning as a bridge 
for the developing nations to smooth their transition to 
advanced nation status, by means of cooperating, as an 
Asian nation (and especially as one which developed 
quickly into a modern nation despite its late industrial- 
ization) with the advanced nations of the West, using our 
economy to good advantage, which has contributed to 
the development and maintenance of the international 
system, and (4) taking broad initiatives to stabilize the 
international community. As principles of economic aid, 
the report points specifically to the importance of sup- 
porting autonomous development in the developing 
countries, helping to raise the standard of living (provid- 
ing for basic social needs) in those countries, and backing 
their efforts to build the basic societal support system 
(infrastructure) necessary for economic growth. 


The third point concerns the policies formulated to 
achieve the basic principles reflected in the first two 
points. Japan is now entering an age in which it must 
resolutely take the initiative in meeting its now under- 
stood obligat‘ons to work toward world economic sta- 
bility. In working to achie ve such stability, in addition to 
providing aid to the developing nations, we must also 
cooperate in the fields of trade and industry with East 
Europe, Central America, the NIES, and, if necessary, 
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even with the advanced nations. We must also move 
resolutely to take initiatives for the success of the Uru- 
guay Round. And we need to work to integrate and 
coordinate all economic polices, particularly as we see 
more and more correlation between the individual eco- 
nomic policies affecting each nations’ macro economy, 
development, trade, and finance. It would also be a 
worthwhile endeavor to study ways of reaching interna- 
tional accord, in as many fields as possible, to resolve our 
structural differences. 


The fourth point is seen in the detailed delineation of 
ways to approach foreign relations region by region. 
Japan must now, more than ever before, cooperate more 
resolutely with other countries and work toward the 
creation of multi-layered relationships of trust in the 
international community. Toward this end, strength- 
ening Our ties with the United States is of course essen- 
tial, but no less essential is the tri-lateral cooperation 
between Japan, America, and Europe, or APEC (Asian- 
Pacific Economic Cooperation). 


This report carries the subtitle of ‘“Japan’s Obligations 
and Initiative Concerning the New Century—Seeking 
Formation of Multi-Layered International Relations.” 
This is an attempt to encapsulate, in a few words, the 
new principles set forth in this report and discussed 
above. 


{p 30—Article by Naosaburo Kimura] 


[Shifting Priority from Production to Living 


[Text] I think the overall thrust of the “interim report” 
issued by the Abundant Life Policy Subcommittee can be 
summed up in the slogan “shifting priority from produc- 
tion to living.” This shift from ‘“‘production” to “living” 
may truly represent a major turning point in postwar 
Japanese cultural history. 


Advocating such a shift of course opens one up to certain 
counterarguments. Won’t this ruin Japan’s economy? 
We worked like beavers in the face of poverty, making 
things and marketing them overseas; that’s the formula 
that has made Japan prosperous. Are we now going to 
take everything we’ve worked so hard to build and 
squander it in the name of giving priority to “living?” 
These arguments have a certain plausibility. However, in 
my opinion, if we carry on indefinitely with the produc- 
tion-first mentality, as in the past, that is precisely what 
is going to ruin Japan. 


As our technological civilization matured, in a real way, 
in the latter half of the 1970’s, we began witnessing a 
tremendous decline in the sense of surprise, joy, and 
delight which each new technology and each new indus- 
trial 

product could produce in us. People now clamor for 
high-class merchandise, for the real article. But this only 
reflects the fact that people are focussing their interest on 
products that can give them a genuine sense of delight, 
precisely because we no longer see any great progress in 
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functionality, efficiency, or economy. The Chinese ideo- 
graph for “new” has lost its charm for the first time in 
Japan since the Meiji era. 


Our physical beings and our hearts are no longer 
delighted directly by technological civilization per se. To 
make up for this, we now invest more time and energy 
and money in ourselves. We are in a state of transition 
from being publicly and socially diligent to being indi- 
vidually and privately diligent. Increasingly we seek to 
minimize the time spent in business and working in the 
home and to maximize the time spent in pursuit of 
personal enjoyment. 


This private diligence is not mere diversion or a matter 
of killing time. It is very serious play that is engaged in 
for one’s own benefit. If work could simultaneously be 
turned into play, that—for modern man—would be the 
ultimate way to live. As long as we are doing something 
we want to, we can be as busy as humanly possible and 
still feel no pain. We can keep smiling without getting the 
least fidgety. 


We can no longer tolerate the way we lived during the era 
of rapid economic growth, when we sacrificed today for 
the hope of tomorrow. The age of “living for today, not 
tomorrow” and of “give me the real, not the ideal” is 
upon us. We are neither apprehensive nor hopeful about 
tomorrow. We live each day in order to get the most out 
of it. 


It is when we put our hands and feet and brains to work 
in creating our own lives that we begin to find the 
wisdom to build for tomorrow. 


In the past, during the middle and late Edo eras (18th 
and 19th centuries), people lived primarily to enjoy 
themselves. This gave birth to the Edo lifestyle culture, 
with its culinary sophistication, kabuki, and yose (street 
theater). It was a time of great cultural flowering. 


During this Edo era of play, Japanese aesthetic tastes and 
culture became more refined, and our educational level 
became the highest in the world. And this is precisely 
what paved the way for the Meiji reforms, and enabled 
Japan to quickly achieve modernization without 
becoming another European colony. 


We are now faced with the dawning of a new era of 
investing in the future. The transition in our priorities 
‘from production to living,” and the attitudes which it 
reflects, will be indispensable to us as we pioneer our way 
into the 21st century. Our aspirations for a “fuller, 
richer, more abundant life’ must be reatized, even if it 
means losing just a bit of our edge in eConomic might. 


|p 31—Article by Keiichi Konaga] 


Broadening Horizons of Industrial Policy 


[Text] Our industrial policy in Japan has been very 
flexible in changing its methods down through the years 
in response to the particular problems of each era, in 
keeping with each stage in our industrial development 
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and the economic position then occupied in the interna- 
tional community. This has always been the product of 
our diligence as a people, and as an industrial society. 
But it has been coupled with good public policy in 
enabling us to achieve the unshakable position in which 
we now find ourselves. 


Nevertheless, the tasks and problems now facing Japan 
are formidable. We need to resolve the land-use 
problem, to fashion a society in which our people can 
lead a more abundant life, to deal with our labor 
shortage, to correct imbalances between us and other 
countries, and to address global environmental issues. 
For these reasons, we are now entering policymaking 
waters that are very treacherous. 


For nearly a year the Industrial Policy Subcommittee 
studied the possibilities for new industrial policy in this 
extremely demanding era. What we finally arrived at can 
be expressed as a need to “move beyond the emphases 
on economic supply and economic efficiency.” 


Upon reading this, many people might have serious 
questions: Does this mean we will no longer emphasize 
economic efficiency? And what exactly lies “beyond?” 
Our industrial policy now has two facets: On one hand, 
we will continue to emphasize the importance of con- 
ventional concepts; on the other, we will depart consid- 
erably from these concepts without ignoring economic 
efficiency. What it really boils down to is this: While 
maintaining the vigor of our industrial society and 
exploiting our economic efficiency, we will increasingly 
redirect our returns toward a more abundant life for our 
people. This signifies a realization of the fact that the 
fundamental purpose of corporate growth and economic 
development is to restore the balance between produc- 
tive activity and richer, more fulfilling lives. 


In order to achieve this, we need to expand the perspec- 
tive of our industrial policy beyond the pursuit of 
economic efficiency in order to comprehend the entire 
world. We call this perspective ‘socioeconomic effi- 
ciency.” This is where the future lies. 


To put this into the context of corporate activity, it 
means that Japanese corporations must stop looking at 
the pursuit of economic efficiency as the only valid 
standard of value. Corporations must formulate a more 
pluralistic value system, one that responds to changing 
public values, to the advance of globalization, and to 
other socioeconomic changes. This should eventually 
result in the formulation of new concepts of efficiency. 


In the 1990's we will have to make a concerted effort to 
pursue broader, more pluralistic goals than in the past. 
In some cases we may be obliged to pursue goals that 
seem mutually antagonistic or contradictory. This means 
that it is going to be more difficult than ever before to 
formulate good industrial policy. 


But it is precisely in meeting this challenge that we will 
find hope and vitality for tomorrow. And I am very 














JPRS-JST-91-008 
12 March 1991 


hopeful that those engaged in hammering out our indus- 
trial policy will work courageously toward the goal of a 
Japan that, as an international nation, is a land of 
fulfillment and abundance. 


|p 32—Article by Yoshiichi Ito] 


New-Era Regional Promotion and Environment Policy 


[Text] In the Subcommittee on Regional Promotion and 
Environment Policy, studies were organized under two 
working groups, namely the ‘Working Group on 
Regional Promotion” (chaired by Yoshiichi Ito, pro- 
fessor at Tokyo Women’s College), and the ““Working 
Group of Global Environment” (chaired by Yoichi 
Kaya, professor at Tokyo University). For dealing with 
the issue of Tokyo centralization, a “Special Working 
Group” was formed under the Working Group on 
Regional Promotion. 


Working Group on Regional Promotion 


As new principles for land use policy, we first cite the 
formulation of human-oriented policy measures, the 
reconfiguration of the social framework, and the imple- 
mentation of comprehensive, long-term, integrated 
policy measures. Then, to promote regional prosperity, 
we advocate, firstly, stronger organic links and wide-area 
administrative functions between the major cities in 
order to form wide-area regional economic spheres, and 
secondly the formation of new industrial environments 
(including so-called ‘“‘new factories,’ multi-use com- 
plexes, and industrial complexes) and the promotion of 
more attractive community-building by revitalizing old 
business districts, etc, in order to form more attractive 
regional economic societies. 


As to the question of Tokyo centralization, we believe it 
necessary to complement the conventional support for 
the regional decentralization of various functions by 
limiting governmental support for large greater-Tokyo 
projects designed to reduce the pressure of influx into 
Tokyo, and by promoting better life-style support struc- 
tures (infrastructure) in order to alleviate the problems 
caused by over-density. 


On the land-use issue, in terms of industrial land-use 
policy, it is important that we strive to use our land 
resources in the best and least-wasteful way, and that we 
abandon the idea that land is a speculative asset. In 
conclusion, in this area, we point to the need to increase 
taxation on unused and marginally used land holdings. 


Working Group on Global Environment 


The problems facing our earth environment include the 
greenhouse effect, depletion of the ozone layer, acid rain, 
the desert expansion. The new countermeasures taken 
against these problems include doing studies on new 
human values and life styles, lending support to grass- 
roots environmental protection activities, and coordi- 
nating industrial activity with global environmental pro- 
tection. 
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The greenhouse problem is complicated by the fact that 
it is the inevitable consequence of human activity. This 
makes it a problem of a different dimension than ott er 
environment problems. Accordingly, we cite the neces- 
sity of increasing our understanding of the problem, in 
terms of the natural and social sciences. Beyond that, 
however, we need to seriously undertake a worldwide 
effort to restore the green earth. This will have to be a 
comprehensive, long-term endeavor, extending over the 
next 100 years. We also assert the necessity to initiate a 
worldwide campaign to devise and implement an “earth 
regeneration project.”’ This project would involve the 
promotion of global energy conservation and the wide- 
spread use of clean energy. 


[p 33—Article by Hiroyuki Yoshikawa] 
Importance of Quality in S&T 


[Text] I was honored to be appointed to the important 
position of chairman of the Industrial Technology Policy 
Subcommittee of the 1990’s Trade and Industry Policy 
Committee within the Industrial Structure Council. | 
asked top people in various fields to serve on the 
subcommittee, and I believe we were able to hold very 
significant deliberations. 


The current S&T scene is marked by two kinds of 
change. Firstly, the social significance of science and 
technology is changing. Secondly, the content of science 
and technology is changing very rapidly. These two kinds 
of change are combining to make ii difficult to under- 
stand just how science and technology will exert their 
influence on us in the future. And how are we now to 
guide science and technology? Such considerations make 
it very difficult to get things into proper focus. This was 
my personal view as the subcommittee began its work. 


There is a very strong correlation between the environ- 
ment in which science and technology develops and the 
nature of that science and technology itself. When inter- 
national relations are very tightly knit, for instance, the 
correlation between science and technology, on the one 
hand, and the state of a nation, every nation, on the 
other, becomes so strong that each nation must make the 
promotion of science and technology the number-one 
priority of its national policy. Things are now to the 
point, in fact, where international relations themselves 
are conducted through the medium of science and tech- 
nology, resulting in an international situation that, struc- 
turally, is extremely complex. 


Faced with this situation, we can no longer comfort 
ourselves with the naive belief that our future continues 
to be bright so long as we simply go on promoting science 
and technology. I believe that we have entered an era in 
which it will be of critical importance to emphasize 
“quality” as we implement science and technology, and 
formulate S&T policy. 


In this context, therefore, I felt the need to take a very 
broad multi-dimensional approach in our subcommittee 
as we deliberated such issues as what precisely we should 
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expect from science and technology in the future. In 
other words, in our present age, we must concern our- 
selves not so much with science and technology itself as 
with how science and technology will impact on the 
future of all mankind. The members of the subcom- 
mittee analyzed the complex circumstances now devel- 
oping, sought to determine the significance of these 
circumstances, and thereby were able to grasp, in its 
larger flow, what directions science and technology ought 
to take in the future. The conclusions reached are, | 
think, very significant. 


|p 34—Article by Toyoaki Ikuta] 


Three Keys to Long-Range Energy Outlook 


[Text] When we try to develop an outlook for energy 
issues that extends through the 1990's and into the first 
decade of the 2lst century, I think there are three 
inherent keys. The first is energy conservation, the 
second is the earth environment, and the third is the 
securing of energy supplies. 


Although the term “forecast” is indeed applied to our 
long-range energy forecast here, it would be more accu- 
rate to characterize it as a “plan” or as “policy guide- 
lines.’ One feature of this forecast is in assuming a 
somewhat high economic growth rate. This rate, as an 
annual average, is taken as 4 percent through the 1990's, 
and as 3 percent during the first decade of the new 
century. 


However, these high growth rates notwithstanding, we 
assume relatively low rates of increase in energy 
demand, specifically 1.6 percent annually during the 
1990's, and 1.2 percent in the early 2000's. This results 
in an energy acquisition elasticity of 0.4. 


In order to keep energy demand down to these levels, it 
will be necessary to reduce per-unit-GNP energy demand 
by 36 percent over the next 20 years. The first key, then, 
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involves the question of whether or not this is really 
possible. During the 15 years since the oil crisis, the 
energy situation has stabilized on the surface, and we 
have returned to the socioeconomic behavior of using a 
lot of energy, just as before the crisis. To turn this 
Situation around and move toward energy conservation 
will take more than urgent appeals. We must devise 
measures which are enforceable. If that is not possible, 
then a major premise of this forecast crumbles. 


The second key concerns measures taken to thwart the 
greenhouse effect. As one measure, it is now urged that 
we reduce the amounts of CO, discharged into the 
atmosphere. This is closely related to trends in the 
consumption of fossil fuels. 


In our forecast, again, we assume a large degree of energy 
conservation, as well as that nuclear power production 
will be very considerably increased. Even so, we still 
calculate that CO, emission will increase 16 percent 
through the 1990’s, figuring right down to the limits of 
possibility. If a greater reduction in this amount of CO, 
emission is in fact demanded, then we wil! have to go 
back to the starting point and rework the entire frame- 
work or our forecast. 


The third key is that of energy security. We assumed a 
large increase in the supply of alternate sources of energy 
in this forecast, including much higher levels of nuclear 
power. If this turns out to be impossible, then the 
balance of supply and demand will have to be adjusted 
by increasing the supply of oil. Such an eventuality will 
perforce lead to a greater energy-dependence, in Japan’s 
case, on the Middle East. And that, in turn, will impact 
negatively on our energy security, which has been the 
linchpin in our energy policy ever since the oil crisis. 


Japan’s energy policy for the 1990's will be hammered 
out in terms of these keys, and since these keys are 
readily susceptible to tradeoffs, they are difficult to 
evaluate. This, however, 1s a task that we cannot shirk. 
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Space Development Program Detailed 


916C1002A Tokyo SPACE ACTIVITIES 
COMMISSION in Japanese 16 May 90 pp 1-27 


[Article by Space Activities Commission: “Various 
Development Programs; Reorganization of Facilities: 
Other Measures; Budgets’’} 


[Text] Introduction 


Artificial satellites in space have been promoted in a 
wide range of ficlds, such as communications, broad- 
casting, navigation assistance, weather observation, 
earth observation and scientific observation, thus 
playing an indispensabie role in our daily lives. In recent 
years, much has been expected of their applications to 
the space environment, and artificial satellites have been 
actively promoted by many nations worldwide, 
including Japan. 


Japan has launched 45 artificial satellites successfully. 
The development of the H and M series rockets has been 
making smooth headway, virtually achieving the desired 
results with the successful launching of the stationary 
meteorological satellite “‘Himawari 3°’ by an H-1 rocket 
in September 1989; scientific satellite No 13, the 
‘“Hiten,” by an M-3 S-11 rocket in January 1990; and the 
marine observation satellite “Momo 1b” by an H-I 
rocket in February 1990. In addition, with activities 
involving the space station program making steady 
progress, it can be said that Japan has now reached the 
stage where it is capable of contributing to international 
space development while promoting various projects 
over a wide range of fields. 


In other countries, on the other hand, steady progress is 
also being made, such as with the establishment of the 
National Commission on Space and the promotion of 
the Manned Moon/Mars Probe Concepts in the United 
States and the steady manned space activities by the 
Soviet Union. In addition, a substantial agreement has 
been reached between Japan and the United States on 
R&D for artificial satellites and their procurement, 
which has been discussed by the two governments since 
last year. 


In line with the spirit of the outline of Japanese space 
development policy revised in June 1989, the “Space 
Development Program” has been formulated based on 
the situations at home and abroad, the domestic progress 
in R&D and long-term perspectives concerning space 
applications. 


In promoting these development programs. many valu- 
able lessons obtained to date from developmental expe- 
rience will be utilized with the integral cooperation of the 
organizations concerned. 


The main points of this program, as opposed to the 

previous one determined on 15 March 1989, are as 

follows: 

1. The development of scientific satellite No 16 
(MUSES-B) shall be promoted, aiming for its enlarge- 
ment and launch by an M-V rocket in 1994. 
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2. The development of the advanced earth observation 
satellite (ADEOS) shall be implemented, aiming at a 
1994 launch with an H-II rocket, while, at the same 
time, promoting the development of observation 
equipment mainly for observing the stratosphere 
ozone and a greenhouse effect gas observation sensor 
mainly for observing carbon dioxide, both to be 
mounted on the satellite. 

3. R&D shall be implemented for sensors to be used in 
the future to survey resources and which will be 
mounted on NASA’s polar orbiting platform I due to 
be launched in 1996. 

4. The development of an R&D satellite for use in the 
communications and broadcasting fields shall be 
implemented, aimed at a launch by an H-II rocket in 
1995 or later. 

5. The development of experimental devices for appli- 
cation in the U.S. Second International Microgravity 
Laboratory (IML-2) program shall be implemented. 

6. R&D for an operation system for mounting on the 
Japanese experimental module (JEM) of a space 
station shall be implemented. 

7. The development of an M-V rocket shall be imple- 
mented, aiming at a 1994 launch of its first model. 

8. Launch target years shall be altered for the module 
for the space scientific experiment using a particle 
accelerator (SEPAC), the space station mount-type 
JEM, the space flyer unit (SFU), the engineering test 
satellite-VI (ETS-VI) and H-II tesi rockets |, 2 and 3. 


Contents 
I. Development Program for the Scientific Field 


II. Development Program for the Observation Field 
III. Development Program for the Communications 
Field 
IV. Development Program for the Fields of Space 
Environmental Applications and Manned Space 
Activities 
V. Development Program for the Field of Common 
Technologies for Artificial Satellites 
VI. Development Program for Space Transportation 
VII. Reorganization of Facilities 
VIII. Other Measures 
IX. Budget 


I. Development Program for the Scientific Field 
A. Development Program 

1. Operation 

a. Test planet spacecraft (MS-T5) 


The test planet spacecraft (MS-T5) “Sakigake,” launched 
in January 1985, shall be operated with a view to 
confirming the performance of the M-3 S-II rocket No 1, 
achieving an interplanetary orbit and exercising relevant 
techniques, such as attitude control and ultradistant 
communications. 
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b. Scientific satellite-10 (PLANET-A) 


The scientific satellite-10 (PLANET-A) ‘Suisei,” 
launched in August 1985, shall be operated with a view 
to implementing research involving interplanetary 
plasma inside the earth’s orbit and observation of Hal- 
ley’s Comet in the ultraviolet area. 


c. Scientific satellite-11 (ASTRO-C) 


The scientific satellite-11 (ASTRO-C) ‘*Ginga,” 
launched in February 1987, shall be operated with a view 
to implementing the observation of the X-ray source of 
the central nucleus of the active galaxies and precise 
observation of various X-ray heavenly bodies. 


d. Scientific satellite-12 (EXOS-D) 


The scientific satellite-12 (EXOS-D) ‘“‘Akebono,”’ 
launched in February 1989, shall be operated with a view 
to implementing precise observation of the acceleration 
mechanism of auroral particles in the geomagnetosphere 
and auroral emission phenomena. 


e. Scientific satellite-13 (MUSES-A) 


The scientific satellite-13 (MUSES-A) ‘“‘Hiten,”’ 
launched in January 1990, shall be operated with a view 
to implementing research involving techniques for 
orbital precision orientation and control, and the high- 
efficiency data transmission necessary for planetary 
survey and, as part of it, test of lunar swing-by tech- 
nology. 


2. Development 
a. Scientific satellite-14 (SOLAR-A) 


The scientific satellite-14 (SOLAR-A) is intended for use 
in implementing high-precision image observation of 
solar flares during the next maximum solar activity 
period under the cooperation of Japan and the United 
States. The development of this satellite shall be contin- 
uously promoted, aiming at launching it, using an M-3 
S-II rocket, into an approximate circle orbit at an alti- 
tude of 550 to 600 km in 1991. 


b. Scientific satellite-15 (ASTRO-D) 


The scientific satellite- 15 (ASTRO-D) is intended for use 
in implementing the precision observation of X-ray 
images and X-ray spectra of various heavenly bodies in 
the deepest part of space. The development of this 
satellite shall be continuously promoted, aimed at 
launching it, using an M-3 S-II rocket, into an approxi- 
mate circle orbit at an altitude of 500 to 600 km in 1992. 


c. Scientific satellite-16 (MUSES-B) 


The scientific satellite- 16 (MUSES-B) is intended for use 
in implementing research involving a large precision 
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expansion structure mechanism, etc., and radio astro- 
nomical observation as an ultralong baseline interferom- 
eter. The development of this satellite shall be continu- 
ously promoted, aimed at launching it in 1994 using an 
M-V rocket. 


d. Geomagnetic sphere observation satellite (GEOTAIL) 


The geomagnetic sphere observation satellite (GEO- 
TAIL) is intended for use in implementing observation 
research involving the structure of the long, large tail 
area of the magnetosphere existing at the night side of 
the earth, and will require the cooperation of Japan and 
the United States, with the former in charge of the 
satellite development and the latter in charge of its 
launch. The development of this satellite shall be con- 
tinuously promoted, aimed at a launch in 1992. 


e. Space scientific experiments using a particle acceler- 
ator 


The purpose of space scientific experiments using a 
particle accelerator is to clarify the auroral emission 
mechanism, movements of charge particles in a plasma, 
and the excitation of electromagnetic waves by irradi- 
ating a plasma and an electron beam. The preparation 
for the experiments shall be promoted, aimed at imple- 
menting repeated experiments utilizing the space shuttle 
due to be launched in 1990. 


B. Research 


With respect to the astronomical scientific observation 
satellite series, research involving the technologies nec- 
essary for observing various space radioactive rays in 
order to implement the study of astronomical phe- 
nomena related to the basic laws of physics and space 
creation and evolution will be conducted. 


As for the earth peripheral scientific observation satellite 
series, research shall be implemented that will involve 
the technologies necessary for observing the structures of 
the upper-level atmosphere, ionosphere and magneto- 
sphere plasmas and related experiments in order to 
clarify physical phenomena between the sun and the 
earth, and a study of the transition in the global envi- 
ronment will be conducted. 


As for the moon/planet survey series, research involving 
various observation technologies and equipment shall be 
implemented in order to conduct studies of physical 
phenomena in interplanetary space the the creation and 
evolution processes of the moon, planets and their 
atmospheres. 


Il. Development Program of the Observation Field 
A. Development Program 
1. Operation 


a. Geostationary meteorological satellite-4 (GMS-4) and 
geostationary meteorological satellite-3 (GMS-3) 
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The geostationary satellite-¢ (GMS-4) “Himawari-4” 
launchedin 1989 shall be operated with a view to devel- 
oping technologies to improve Japanese meteorological 
activities and meteorological satellites. As for the geosta- 
tionary meteorological satellite-3 (GMS-3), its manage- 
ment shall be implemented and tests conducted as 
required. 


b. Experimental geodetic satellite (EGS) 


As for the experimental geodetic satellite (EGS) **Ajisai” 
launched in August 1986 to implement geodetic activi- 
ties and geodetic experiments as well as to confirm the 
performance of the H-I rocket (two-stage) testing 
machine, its orbit shall be grasped and utilized. 


c. Marine observation satellites | (MOS-1) and Ib 
(MOS-1b) 

The marine observation satellites | (MOS-1) “*Momo-1” 
launched in February 1987 and 1b ( OS-1b) ““Momo-1b” 
launched in February 1990 shall be operated with a view 
to establishing technologies common to artificial satel- 
lites for use in global observation, as well as to observe 
marine phenomena, mainly involving the colors and 
temperature of the ocean’s surfaces. 


2. Development 
a. Earth resources satellite (ERS-1) 


The earth resources satellite (ERS-1) is intended mainly 
for resources survey oriented observation for national 
land survey, agricuiture, forestry and fishery, environ- 
mental protection, disaster prevention, coastal area 
monitoring, etc., as well as for the establishment of 
active-type observation technology. The development of 
this satellite shall be continuously promoted, aimed at 
launching it into solar synchronous orbit at an altitude of 
about 570 km in 1991. 


b. Geostationary meteorological satellite-5 (GMS-5) 


The geostationary meteorological satellite-5 (GMS-5) ts 
intended to continue meteorological observation by sat- 
ellite and improve technologies involving Japanese 
meteorological activities and meteorological satellites. 
The development of this satellite shall be continuously 
promoted, aimed at launching it into geostationary orbit 
with an H-II rocket in 1993. 


In addition, in order to implement experiments using a 
repeater to be mounted on the satellite and intended to 
relay distress signals from ships, etc., to organizations for 
search and rescue, the development of the repeater shall 
be continuously promoted. 


c. Advanced earth observation satellite (ADEOS) 


The advanced earth observation satellite (ADEOS) is 
intended to make an international contribution toward 
monitoring global changes in the environment, main- 
taining and developing earth observation technologies 
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for MOS-1, MOS-1b and ERS-1, developing the technol- 
ogies necessary for the development of future-type satel- 
lites, such as the ADEOS, and for relaying earth obser- 
vation data, and promoting international cooperation in 
the earth observation field. The development of this 
Satellite shall be promoted, aimed at launching it into 
solar synchronous orbit at an altitude of approximately 
800 km by an H-II rocket in 1994. 


In addition, the development of observation equipment 
mainly for observing the stratispheric ozone and a green- 
house effect gas observation sensor mainly for observing 
carbon dioxide shall be implemented based on a review 
of the compatibility with the satellite mainframe. 


3. R&D 
Resources survey-use future-type sensor 


The R&D for a future-type sensor for resources survey 
use to be mounted on NASA’s polar orbiting platform-|, 
due to be launched in 1996, shall be implemented. 


B. Research 


With respect to the earth observation satellite series, 
Studies shall be implemented involving various sensor- 
applied observation technologies for global environment 
and marine observation and information processing 
technologies and applications to various applied fields, 
such as those involving information analysis technology 
for resources survey, followed by a study of higher- 
precision measuring technology with respect to the geo- 
detic activity field, etc. In addition, a study of the 
tropical rainfall measuring mission for rainfall observa- 
tion from space shall be implemented, followed by a 
study of observation equipment to be mounted on the 
polar orbiting platform. 


As for the meteorological satellite series, studies of 
technologies for satellite meteorological observation and 
analysis shall be conducted. 


Also, with respect to a multifunctional, economic geo- 
stationary multi-purpose transportation satellite capable 
of responding to different applications, such as advanced 
meteorological observation activities, aviation safety 
activities, research and rescue activities for ships and 
aircraft and operation management activities for traffic 
concerns, a study shall be implemented in coordination 
with the organizations concerned that will consider a 
wide range of satellite utilization purposes. 


III. Development Program for the Communications 
Field 


A. Development Program 
1. Operation 
a. Commur cations satellites-3 (CS-3a and CS-3b) 


The communications satellite-3a (CS-3a) ‘““Sakura-3a” 
launched in February 1988 and communications satel- 
lite-3b (CS-3b) “Sakura-3b” launched in September 
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1988 shall be operated with a view to continuing the 
communications services handled by the communica- 
tions satellite-2 (CS-2), coping with increasing and diver- 
sified communications demands and promoting the 
development of technologies concerning communica- 
tions satellites. 


b. Broadcasting satellite-2b (BS-2b) 


Broadcasting satellite-2b (BS-2b), which was launched in 
February 1986, shall be operated to promote the devel- 
opment of technology related to broadcast satellites, as 
well as to attempt to eliminate television broadcast 
difficulties. 


2. Development 
a. Broadcasting satellites-3 (BS-3a and BS-3b) 


The broadcasting satellites-3 (BS-3a and BS-3b) are 
intended to continue the broadcasting services of the 
broadcas: ing satellite-2 (BS-2), cope with the increasing 
and diversified broadcasting demands and develop 
broadcasting satellite-related technologies. The develop- 
ment shall be continuously implemented, aimed at 
launching the forme: with an H-I rocket into a geosta- 
tionary orbit near 110° East with respect to the BS-3a in 
1990, and the latter, with the same rocket, into the same 
orbit at the same longitude. 


b. R&D satellite for the communications/broadcasting 
fields 


The R&D satellite for the communications/broadcasting 
fields is intended to continue working on the technical 
developmental problems handled by the communica- 
tions satellite-4 (CS-4) involving advanced mobile satel- 
lite communications technology and multifrequency 
band integration technology, integrate the technical 
developmental problems of the experimental data 
tracking and relay satellites, such as intersatellite com- 
munications technology and advanced satellite broad- 
casting technology, and develop, experiment with, and 
demonstrate these technologies. The development of this 
satellite shall be implemented, aiming at launchin: it 
with an H-II rocket in 1995 or later. 


B. Research 


With respect to the communications/broadcasting/ 
navigation satellite series, research involving technolo- 
gies for communications with mobile objects, such as 
ships and aircraft, and for navigation assistance and 
control shall be implemented, followed by research of the 
improved performance of technologies involving com- 
munications and broadcasting satellites. 


IV. Development Program for the Fields of Space 
Environmental Applications and Manned Space 
Activities 


A. Development Program 


1. Development 
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a. First material processing test (FMPT) 


The development of an experimental system and the 
training of scientific crew engineers shall be continu- 
ously promoted, aimed at a 1991 implementation of the 
first targeting material processing test ““Fuwatto °91,” 
intended to implement material experiments utilizing 
space characteristics by a Japanese scientific crew engi- 
neer in a space shuttle. 


b. Space station mount-type experimental module 
(JEM), etc. 


With respect to the space station project for con- 
Structing, through international cooperation, a perma- 
nent manned space station in a low earth orbit, the 
development of a space station mount-type experimental 
module (JEM) for material experiments, life science 
experiments, scientific global observation and commu- 
nications experiments shall be continuously promoted, 
incorporating the cooperation of industry, academia and 
the government, aimed at a 1997 launch with a space 
shuttle. The development of JEM shall be conducted in 
keeping with the “Space Station Cooperative Agreement 
for Interim Settlement” (same agreement will be applied 
after the “Space Station Cooperative Agreement” goes 
into effect). 


In addition, the development of a space experiment-use 
compact rocket (TR-IA) intended to contribute to the 
development of space experiment common technology 
for the JEM shall be continuously promoted. 


c. Space flyer unit (SFU) 


The space flyer unit (SFU) is a reusable unit intended to 
secure opportunities for space experiments to implement 
scientific and engineering experiments, various scientific 
studies, such as astronomical observation and the devel- 
opment of various advanced industrial technologies, and 
to improve the reliability of the exposed area of the JEM 
and the common experimental equipment to be 
mounted. The development of the unit shall be contin- 
uously promoted, aiming for a 1993 launch by an H-II 
rocket. 


d. First International Microgravity Laboratory Program 
(IML-1) 


The United States’ first International Microgravity Lab- 
oratory Program (IML-1), due to be initiated in 1990, 
shall be participated in to implement material processing 
tests, etc., prior to the FMPT ‘“‘Fuwatto °91” in order to 
accumulate space environment application technology 
necessary fo experiments in space stations. 


e. Second International Microgravity Laboratory Pro- 
gram (IML-2) 


The development of experimental equipment to be 
mounted shall be promoted, aiming at implementing 
material processing tests by participating in the United 
States’ second International Microgravity Laboratory 
Program (IML-2) due to be initiated in 1992 as part of 
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the Space Station Program, following the participation 
in IML-1, in order to accumulate data and technologies 
necessary for space environment applications and 
manned space activities in terms of the development of 
the JEM. 


2. R&D 


With respect to the operation system of the JEM, neces- 
sary R&D shall be implemented while communicating 
with the cooperating organizations concerned, and prep- 
arations necessary for the recruitment and screening of 
Japanese crew members shall be implemented through 
the cooperation of the administrative organs and special- 
ists involved in space medicine. 


B. Research 


With respect to the space environment application 
experiment series, research involving technologies con- 
cerning space experiments shall be implemented, fol- 
lowed by research on space environment application 
equipment adaptable to an unmanned recovery system 
in orbit. 


With regard to the space station involved in the space 
environment application experiment series and the 
manned space activities series, studies and basic ground 
experiments shall be implemented for relevant key tech- 
nologies, manned support technologies, a space environ- 
ment forecast system and a common orbit platform 
system and their key technologies, converging-type solar 
thermal power generation technology, space robot tech- 
nology and artificial intelligence applied technology, 
followed by research involving space station applications 
in the field of technologies related to geostationary 
platform communications. 


3. Miscellaneous 


The development of the JEM and the R&D for its 
operation system shall be implemented smoothly, and 
the setup necessary for preparing a shift to JEM opera- 
tion in the future shall be reinforced. 


V. Development Program for the Field of Common 
Technologies for Artificial Satellites 


A. Development Program 
1. Operation 
Engineering test satellite-V (ETS-V) 


The engineering test satellite-V (ETS-V) “Kiku-5” 
launched in August 1987 shall be operated with a view to 
confirming the performance of the H-II test rocket (three 
stage), establishing key technologies for the geosta- 
tionary three-axis satellite omnibus, accumulating the 
autonomous technologies necessary for the development 
of the next practical satellites and implementing mobile 
communications experiments for the aeromarine control 
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of aircraft in the Pacific area and for communications, 
navigation assistance and the search and rescue of ships. 


2. Development 
Engineering test satellite-VI (ETS-VI) 


The engineering test satellite-VI (ETS-VI) is intended to 
confirm the performance of the H-II test rocket, establish 
the large-size three-axis satellite omnibus technology 
necessary for the development of practicai satellites in 
the 1990s and implement the technical development and 
experiments for the advanced satellite communications 
technologies involving fixed and mobile communica- 
tions by satellites and intersatellite communications. 
The development of this satellite shall be continuously 
promoted, aiming at a launch into geostationary orbit in 
1993. 


B. Research 


With respect to basic satellite technologies, research 
involving the improved reliability of electronic parts, 
etc., in preparation for the long life, high power and 
sophisticated functions of satellites, followed by research 
involving a space-use power supply system, a high- 
precision attitude control system, xenon 10n engines, an 
active thermal control system, an antenna system, space- 
use bearings and future-type artificial satellites will be 
conducted. In addition, the standardization of satellite 
systems and parts materials shall be promoted. 


a Program for the Space Transportation 
ield 


1. Development Program 
Development 
a. M-system rockets 


M-system rockets, using solid propellant for all stages, 
have been developed for use in launching scientific 
satellites. The development of these rockets shall be 
continuously promoted from the standpoints of a 
launchable scope at the Kagoshima Aerospace Observa- 
tory range and the optimum maintenance and deve’ op- 
ment of all-stage solid rocket technology. 


In other words, with respect to the M-3 S-II rocket for 
which the second and third stage motors of the M-3 S 
rocket have been improved and its first stage auxiliary 
rocket modified, the development shall be continuously 
promoted, aiming at launching the scientific satellite-14 
(SOLAR-A) in 1991 and the scientific satellite-15 
(ASTRO-D) in 1992. 


In addition, with regard to the three-stage M-V rocket, 
each stage of which has been enlarged and whose air- 
frame has been simplified in response to the demands of 
the scientific observation mission in the 1990s and 
beyond, the development of the rocket shall be imple- 
mented, aiming at launching the scientific satellite-16 
(MUSES-B) in 1994. 
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b. H-I rocket 


The H-I rocket has been developed as a three-stage 
rocket capable of launching a geostationary satellite 
weighing about 550 kg, using the first-stage liquid rocket 
of the N-II rocket for its first stage and adopting an 
engine using liquefied oxygen and hydrogen as a propel- 
lant for the second stage, a large fixed motor for the third 
stage and inertial guidance as the guidance method. 


The development of the H-I rocket (three-stage)-3, H-1! 
rocket (three-stage)-6 and H-I rocket (two-stage)-5 shall 
be continuously promoted, aiming at launching the 
broadcasting satellite-3a (BS-3a) in 1990, broadcasting 
satellite-3b (BS-3b) in 1991 and the earth resources 
satellite-!| (ERS-1) in 1991, respectively. 


c. H-II rocket 


The development of the H-II rocket shall be continu- 
ously promoted as a two-stage rocket capable of 
launching a geostationary satellite weighing about 2 tons 
in response to the demand for launching large artificial 
satellites in the 1990s, employing an engine using liquid 
oxygen and hydrogen as a propellant for the first and 
second stages based on the developmental results of the 
same engines of the H-I rocket, and adopting two solid 
auxiliary rockets. 


As part of this, the performance verification payload- 
mounted test rocket-! for the H-II shall be launched in 
1992 with a view to verifying the flight performance of 
liquid oxygen/hydrogen-driven engines for the first and 
second stages, the solid auxiliary rocket and the inertial 
guidance control system. Also, the development of test 
rocket-2 for the H-II shall be continuously promoted, 
aiming at launching the engineering test satellite-VI 
(ETS-VI) in 1993, as will that of test rocket-3 for the 
H-II, aiming at launching the SFU and GMS-S simulta- 
neously in 1993 as well. 


In addition, with a view to providing flexibility to the 
H-II rocket launch program, a preliminary machine for 
the H-II rocket shall be developed. Furthermore, the 
development of the large fairing necessary for launching 
large artificial satellites shall be continuously promoted, 
as will a system for launching multiple satellites simul- 
taneously. 


2. Research 


With respect to rocket application technology, research 
on orbit conversion technology, rendez-vous docking 
technology and recovery technology shall be imple- 
mented, followed by research on space planes, such an 
orbital transfer vehicle and an H-II rocket launch-type 
cruise recovery vehicle. Furthermore, studies shall be 
implemented that will involve liquid oxygen/ 
hydrogen-driven engines, sophisticated rocket guidance 
control and rocket structure, and rocket-use parts mate- 
rials. 


JPRS-JST-91-008 
12 March 1991 


VII. Reorganization of Facilities 


A. Facilities Necessary for Developing Artificial Satel- 
lites and Rockets 


1. The reorganization of facilities to be used for various 
tests involving the performance of observation-use 
equipment to be mounted on artificial satellites and the 
satellites themselves shall be implemented. 


2. The reorganization of the test facilities necessary for 
the development of the H-II rocket and for the improve- 
ment of the reliability of the M-3 S-II rocket, as well as 
for the development of the M-V rocket, shall be imple- 
mented. 


3. With respect to the reorganization by NASDA 
[National Space Development Agency of Japan] of the 
test facilities and equipment necessary for development, 
large facilities commonly used for large equipment and 
various instruments shall be centralized, their manage- 
ment and data processing conducted effectively, and 
their shared use by the R&D organizations concerned 
considered. 


4. The reorganization of remote sensing information 
receiving and processing facilities in Japan shall be 
implemented so as to contribute to the R&D for earth 
observation systems using artificial satellites. 


B. Launch Facilities for Artificial Satellites and Rockets 


The reorganization of Tanegashima Space Center’s facil- 
ities and equipment shall be implemented for the range 
control and radar telemeter systems as well as for the 
H-II rocket launch complex. In addition, the reorganiza- 
tion of existing facilities at Kagoshima Aerospace Obser- 
vatory, Institute of Space and Astronautical Science, 
shall be implemented. 


C. Facilities Required for Satellite Tracking, etc. 


The reorganization of tracking facilities shall be imple- 
mented, aiming at tracking broadcasting satellites (BS-3a 
and BS-3b) and scientific satellites, followed by that of 
the space operation data system (SODS) to cope with the 
simultaneous launching of multiple satellites by the H-II 
rocket. In addition, the reorganization of a facility at the 
Tsukuba Space Center which will serve as the core of a 
tracking network and will conduct activities deemed 
appropriate for individual implementation from among 
those involving satellite operation and management and 
data acquisition shall be implemented. Furthermore, the 
reorganization of facilities necessary for the acquisition 
and control of scientific satellite data shall be imple- 
mented. 


4. Other facilities 


The reorganization of the ramjet engine test facilities 
necessary for the R&D of propelling system technology 
involving space planes shall be implemented. 
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VIII. Other Measures 
A. Reinforcement of R&D Ability 


National test and research institutes shall be reinforced 
and constructed, their research promoted and, to organ- 
ically combine these studies and the developments con- 
ducted by NASDA, their R&D activities shall be rein- 
forced and improved. 


B. Promotion of International Cooperation 


International cooperation with advanced and developing 
countries shall be promoted in parallel with the develop- 
ment programs of individual fields, such as science, 
observation, space experiments and space stations, and 
international cooperation in the space development field 
shall be reinforced and promoted by preparing for par- 
ticipation in the space field-related activities of the 
SSLG, the Science & Technology Joint Committee with 
France, Germany, Canada and Australia, the ESA 
Administrators Conference, the United Nations Confer- 
ence on Exploration and Peaceful Uses of Outer Space 
and the International Space Year (ISY), by extending 
invitations to those concerned with space development 
overseas, and by reorganizing databases for information 
exchange with foreign countries, including the United 
States. 


C. Measures Concerning Space-Related Agreements 
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Necessary measures shall be taken for the smooth imple- 
mentation of space-related agreements, such as an 
“Agreement on international responsibilities involving 
damage caused by space objects.” 


D. Reinforcement of Activities for Dissemination and 
Enlightenment 


Comprehensive activities for dissemination and enlight- 
enment shall be reinforced for all space developments for 
the dissemination of the results of Japanese space devel- 
opment activities, the promotion of their usage and the 
public’s understanding and cooperation with respect to 
space development. 


E. Education of Space Engineers 


In order to improve the qualifications of space-related 
engineers, the institute staff concerned shall be detached 
to universities, research institutes and administrative 
organs. 


F. Reorganization of the Space Development Promotion 
Base 


For the smooth launching of Japanese artificial satellites, 
the furtherance of fishery protection activities in the 
periphery of Tanegashima Island shall be implemented. 


IX. Budget 


The space-related budget necessary for promoting the 
development of artificial satellites and rockets, reorga- 
nizing facilities and promoting special studies is shown 
in the following tables. 





FY-90 Space-Related Government Budget Bill Master Table 












































FY-89 Budget FY-90 Budget 
Space- Space Related” Space- Space Related? Total 
development development 
Related Related 
Science and 84,412! 84,412! 87,393! 87,393! 
Technology 
Agency 
109,062 109,062 119.416 119,416 
National Police 118 118 110 110 
Agency 
Environment 51 51 118 118 
Agency 
Ministry of Edu- 11,323! 11,323! 13,958! 13,958! 
cation 
12,847 7,938 20,785 13,781 4,241 18,022 
MITI 14,563 14,563 6,708! 6,708! 
14,927 10 14,937 
Ministry of 1,213! 1,213! 11,268! 11,268! 
Transport 
3,601 2,673 6,274 3,346 2,744 6,090 
Ministry of Posts 44! 44! §27 2,820 3,347 
and Telecommu- 
nications 
564 3,455 4.019 
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FY-90 Space-Related Government Budget Bill Master Table (Continued) 



































FY-89 Budget FY-90 Budget 
Space- Space Related? Total Space- Space Related? Total 
development development 
Related Related 
Ministry of Con- 2 2 2 2 
struction 
Ministry of 120 120 119 119 
Home Affairs 
Grand Total 96,993! 96,993! 119,327! 119,327! 
140.688 14,306 154,994 152,114 10,046 162.160 














Pau: Millions of yen 
Contract authorization limit 





5) . : 
“Space-related expenditures (except for the estimate by the Space Developmental Committee) are also presented for reference 


Note |: Sums rounded so as to be presented on the basis of a unit of | million yen with respect to each item, therefore, the grand total of each item 
1S NOt necessarily in accordance with its actual total 
Note 2. FY-89 budget is the initial budget. 








FY-90 Space Development Related Governt.ent Budget 






















































































Ministry and Agency Authority in Charge Item FY-89 Budget FY-90 Government 
Budget 
Science and Technology Research and Develop- Expenditure necessary for the Space 62 64 
Agency ment Bureau Development Committee 
Expenditure necessary for research g2! 
on marine remote survey technology 
Expenditure necessary for general 31 36 
J administration 
h cainininisincaiincah sai 
Expenditure necessary for improved 41 4) 
quality of scientific engineers 
Expenditure necessary for fishery 412 412 
protection measures in the periphery 
of Tanegashima Island 
Subtotal $47 $53 
Director General's Secre- | Expenditure necessary for general 4 4 
tariat administration 
= 
National Acrospace Lab- Expenditure necessary for the 7192¢ 641- 
oratory National Aerospace Laboratory 
1,754 2,566 
5) 5) 
National Space Develop- Expenditure necessary for financing 83.620° 86,752¢ 
ment Agency of Japan and furthernace of National Space 
Development Agency of Japan 
106,757 116,293 
Government capital Government capital 
subscription subscription 
83,6202 86,752" 
97,287 106,370 
Government subsidy Government subsidy 
9.470 9.923 
Japan Atomic Energy Research expenditure for radiation Radiation high-tech Radiation high-tech 
Research Institute applications research research 
3,715? 6172 
4,888! 4,500! 
Total 84.4122 87,3932 
T 
| 109,062 119.416 
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FY-90 Space Development Related Government Budget (Continued) 














































































































Ministry and Agency Authority in Charge Item FY-89 Budget FY-90 Government 
Budget 
Environment Agency Planning and Coordina- Research expenditure for prevention 51 118 
tion Bureau of public pollution 
Air Quality Bureau 
Total 51 118 
Ministry of Education Institute of Space and Expenditure necessary for special 11,3232 13,9582 
Astronomical Science activities, etc 
12,847 13,781 
Total 11,3232 13,9582 
12,847 13,781 
MITI Machinery and Informa- Development of unmanned space 6,7082 
tion Industries Bureau experimental system, etc. 
4,487 §,271 
R&D for resources remote survey 8.890 8.615 
technology 
Subtotal 6.7082 
13,377 13,885 
Agency of Natural Wide area environmental influence 305 960 
Resources and Energy monitoring investigation 
Agency of Industrial Sci- RAD for resources remote survey 806 0 
ence and Technology technology 
Expenditure necessary for special 75 82 
Studies at research institutes and lab- 
oratories 
Subtotal 881 82 
Total 6.7082 
14,563 14,927 
Ministry of Transport Transport Policy Bureau Expenditure necessary for develop- 192 2002 
ment of transport technology 
39 58 
Electronic Navigation Expenditure necessary for Electronic 90 26 
Research Institute Navigation Research Institute 
Meteorological Agency Expenditure necessary for geosta- 11942 11,0682 
tionary meteorological satellite man- 
agement 
3,472 3,262 
Total 1.2132 11,2682 
3,601 3,346 
Ministry of Posts and Communications Policy Expenditure necessary for telecom- 7 14 
Telecommunications Bureau munications administration 
National Communica- Expenditure necessary for R&D for 442 
tions Research Institute space communications technology 
557 512 
Total 442 
564 §27 
Grand total 96,9934 | 19,3272 
| 140,688 152,114 











’ 


nit: Millions of yen 
,0F some portion thereof 


“Contract authorization limit 
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FY-90 Space-Related Government Budget 
Ministry and Agency Authority in Charge Item FY-89 Budget FY -90 Government Budget 
National Police Agency Communications Bureau Expenditure necessary for 118 110 
police communications 
Total 118 110 
Ministry of Education Institute of Space 2nd | Expenditure necessary for 7,938 4,24) 
Astronomical Science special activities, etc. 
Total 7,938 4,241 
MITI Machinery and Informa- | Investigation of trends of 0 10 
tion Industnes Bureau rocket launch service 
industry 
Total 0 10 
Ministry of Transport Electronic Navigation | Expenditure necessary for 177 
Research Institute air route readjustment 
management 
Maritime Safety Agency Expenditure necessary for 137 140 
operating hydrographic 
management 
Meteorological Agency Expenditure necessary for 2.260 2,140 
geostationary meteorolog- 
ical satellite management 
Expenditure necessary for 66 66 
general observation man- 
agement 
Expenditure necessary for 210 220 
meteorological fluctuation 
management 
Subtotal 2,536 2.426 
Total 2.673 2,744 
Ministry of Posts and Minister's Secretariat Expenditure necessary for 1,157 1,055 
Telecommunications implementing satellite 
communications 
Communication Policy | Expenditure necessary for 3 6 
Bureau telecommunications 
administration 
Expenditure necessary for 2,000 1,500 
financing Communica- 
tions/Broadcasting Satel- 
lite Organization 
Subtotal 2,003 1,506 
National Communications | Expenditure necessary for 295 260 
Research Institute R&D for space communi- 
cations technology 
Total 3,455 2,820 
Ministry of Construction Geographical Survey Insti- | Expenditure necessary for 2 2 
tute geodetic datum point mea- 
surement 
Total 2 2 
Ministry of Home Affair Fire Defense Agency Expenditure necessary for 120 119 
maintenance and manage- 
ment of radio communica- 
tions facilities 
Total 120 119 
Grand Total 14,306 10,046 
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SATO, ISO and SUGIMOTO (SCR), and TAMAI, 
SAITO and HIRUKO (Mitsubishi Electric) 2D9 Study 
of Inter-Satellite Communications Antenna Homing 
Control System, 378 


YAMADA, KASHIWASE, NATORI, YAMAGUCHI 
and ANAMI (Mitsubishi) 2D10 Test Fabrication of 
High-Precision Acquisition and Homing System for 
Inter-Satellite Laser Communications, 380 


ARIKAWA (NASDA), SHIRATAMA (NEC), and 
MOTOHASHI (Toshiba) 2D11 Fabrication and Test of 
High-Precision Acquisition and Homing System for 
Inter-Satellite Laser Communications, 382 


ARIKAWA (NASDA), and HAMURO, AIZONO, 
SHIRATAMA and KOYAMA (NEC) 2D12 Study of 
Optical Aberration Correction Mechanism for Inter- 
Satellite Laser Communications, 384 


ARIKAWA (NASDA), and KONO, KURITA, 
KAWAMOTO and KAI (Toshiba) 2D13 Test Fabrica- 
tion of High-Order Mode RF [Radio Frequency] Sensor 
for Inter-Satellite Communications, 386 


HISATA and KUSAMA (NASDA) and ORIGASA 
(Toshiba) Operations Control 2D14 Low Cost Space 
Operations Plan Data System Test Plan for Lunar/ 
Planetary Observation Type, 388 


NISHIYAMA, KUSANAGI, YAMADA and HARA 
(NASDA) 2D15 Development and Initial Operations 
Evaluation of Marine Observation Satellite-1b, 390 


MASUDA, HARADA, SHIMODA and SATO 
(NASDA), and SHIRAKO, ICHIKAWA, and 
WATANABE (NEC) 2D16 CS-3 Earth Sensor Opera- 
tions and Lunar and Solar Effects, 392 


SEIDA and OKUNO (Communications and Broad- 
casting Satellite Organization) 2D17 BS-2 [Broadcasting 
Satellite] Fuel Consumption and Fuel Consumption Pre- 
diction Near Mission Completion, 394 


TERADA and NAKAHIRA (Communications and 
Broadcasting Satellite Organization) Electric Propulsion 
2E! Development of Power Supply for lon Engine of 
ETS-VI, 396 


NAGANO (NASDA), and ONUMA, ITO, IWANAMI, 
KOCHI and AKAI (Toshiba) 2E2 Cusp Magnetic Field 
Type lon Thruster, 398 
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YOSHIDA, TAKASANE, KOCHI, SATO, KOCHI, 
MIYAZAKI, HARA and MAEDA (Toshiba), and KITA- 
MURA, MIYAZAKI, HAYAKAWA and NAKAMURA 
(National Aerospace Lab.) 2E3 Test of Hollow Cathode 
for lon Thruster, 400 


TAKASANE, YOSHIDA, KOCHI, SATO and 
MIYAZAKI (Toshiba) 2E4 Development of Electric 
Power Controller for Electrically Heated Hydrazine 
Thruster, 402 


NAGANO (NASDA), YABUHARA, TATEO and 
HASHIMOTO (lIshikawajima-Harima Heavy Indus- 
tries), and KITAGAWA, KATO, AKAI and SATO 
(Toshiba) Rocket Propulsion 2E5 Development Status 
of H-II Rocket, 404 


MITO, HIGASHIHARA, TOMIOKA, HIRADA and 
KATSUDA (NASDA) 2E6 Development Status of H-II 
Rocket First-Stage Engine, 406 


NAKANO and IMANO (NASDA) 2E7 Simulation of 
Transient Characteristics of LE-7 Starting (Sixth 
Report), 408 


KAMMURI, KARITA and WAKAMATSU (National 
Aerospace Lab.), TORII, SAITO, NAGAO, 
KITAKURA, OKADA and IMOTO (NASDA) and 
HASEGAWA (Mitsubishi Heavy Industries) 2E8 Devel- 
opment of Hydrostatic Bearings for Turbo Pumps of 
Liquid Rocket: (I) Fabrication and Test of Test Equip- 
ment, 410 


HIGASHINO, NAKAI, TADA and OKI (Ishikawajima- 
Harima Heavy Industries) 2E9 Combustion Character- 
istics of Liquid Oxygen-Methane Rocket, 412 


SAKAMOTO, HACHIYANAGI, SATO and KONO 
(National Aerospace Lab.) 2E10 Study of Methane- 
Cooled Rocket Combustor: (1) Methane-Cooled Com- 
bustion Experiment, 414 


KUMAGAWA, SAKAMOTO, SATO, KONO, 
HACHIYANAGI and TAMURA (National Aerospace 
Lab.) 2E11 Study of Methane-Cooled Rocket Com- 
bustor: (I1) Test Fabrication of Ceramic Coated Com- 
bustor, 416 


KUMAGAWA, SASAKI and TAKAHASHI (National 
Aerospace Lab.), SHIOMI, SUDO and TAKIGAWA 
(Nippon Steel), and HASHIDA and TAKAHASHI (Fac- 
ulty of Engineering, Tohoku Univ.) 2E12 Improved 
Performance of Scram Jet Propulsion Using Exhaust 
Heat Energy from Hypersonic Plane, 418 


FUJIWARA, EGUCHI and YAMANAKA (National 
Aerospace Lab.), and TOKUNAGA and SOTOGAWA 
(Mitsubishi Heavy Industries) 2E13 Test of Rocket 
Combustion Gas Flow Heating by Cylindrical Carbon 
Fiber Reinforced Composite, 420 


UEDA, TADANO, SATO, KUMAGAWA and NIINO 
(National Aerospace Lab.), MINAKATA and FUJIOKA 
(Kawasaki Heavy Industries), and UEMURA and 
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HAYATA (Nippon Oil) 2E14 Fabrication and Test of 
BFT [Bulk Fuel Tank?] for Two-Liquid Apogee Propul- 
sion System in ETS-VI, 422 


MURAYAMA, KOBAYASHI and TERADA (NASDA), 
and MIYOSHI, ONISHI and KIMOTO (Ishikawajima- 
Harima Heavy Industries) 2E15 Cooling Characteristics 
of N2H4/MMH Mixed Fuel Regeneration Cooled 
Engine, 424 


UEDA, KUMAGAYA and MIYAJIMA (National Aero- 
space Lab.) and KUWAHARA (Nissan Motor) 2E16 
Study of Popping in NTO/Hydrazine Injector: Experi- 
ment on Single Element, 426 


KUROTA, SATO, TADANO and MIYAJIMA 
(National Aerospace Lab.), KOBAYASHI (NASDA) and 
ITHARA (Ishikawajima-Harima Heavy Industries) 2E17 
Combustion Efficiency of Ram Rocket Propellant, 428 


MITSUYA and IZUMIKAWA (National Aerospace 
Lab.), and MITSUNO and SHINOZAKI (Nissan Motor) 
Robotics 2Fl Assembly of Truss Structures by Robot, 
430 


KIBE and MATSUMOTO (National Aerospace Lab.), 
and NAKAMURA and NAGASHIMA (Fujitsu 
Research Inst.) 2F2 Study of Flying Tele-Robot: Part 2. 
System Design, 432 


TODA, IWATA and MACHIDA (Electrotechnical Lab.) 
2F3 Study of Flying Tele-Robot: Part 3. Flight Guidance 
and Control Method, 434 


MACHIDA, TODA and IWATA (Electrotechnical 
Lab.), and SHINOMIYA, OTSUKA and TORIIKI 
(Toshiba) 2F4 Task for Space Robot with Learning 
Capability (Pin Insertion), 436 


TANABE (Faculty of Engineering, Tokyo Univ.) and 
YOSHIKAWA (Mitsubishi Heavy Industries) 2F5 
Development of Weightlessness Simulation for Payload, 
438 


KURAOKA (NASDA), and KUBO, FUJII, 
MURAYAMA, ITO and NISHIDA (Toshiba) 2F6 
Development of Space Robotics Simulator with Nine 
Degrees of Freedom, 440 


NINOMIYA, NAKATANI and SAITO (ISAS), and 
INOUE, SHIMOCHI and SHIMOMURA (Mitsubishi 
Electric) 2F7 Development of Weightlessness Simula- 
tion Experimental Unit for Space Robot, 442 


SATO, MIKAMI and KURIHARA (Fujitsu), KOBA- 
YASHI, MARUYAMA and UCHIYAMA (Fujitsu 
Research Inst.), and FUJII and UCHIYAMA (Tokyo 
Metropolitan Inst. of Technology) 2F8 Telescience 
Testbed for Medical and Biological Experiments, 444 


SHOJI and MATSUMURA (Kawasaki Heavy Indus- 
tries) YAMASHITA (ISAS), WATANABE (Environ- 
mental Medicine Lab., Nagoya Univ.) NAGAOKA 
(NASDA), and F. Bonde-Petersoen (Danish Aerospace 
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Medical Research Center) 2F9 Visual Information Pro- 
cessing for Autonomous Recovery of Tumbling Satellite, 
446 


NINOMIYA, NAKATANI and WAKAYAMA (ISAS) 
2F10 Selection of Edge Pixel Candidate in Edge Detec- 
tion, 448 


IZUMIDA, SAKATA, YANAGI and TOIRI (Mitsubishi 
Space Software) 2F11 Visual Information Processing for 
Remote Control of Lunar Surface Rover, 450 


NAKATANI and SAKAI (ISAS) Orbit Estimation 2F 12 
Determination of Engineering Testing Satellite Hiten’s 
Orbit, 452 


NISHIMURA and ICHIKAWA (ISAS), and SHIMIZU, 
USHIGOE, KOSAKA and AIBARA (Fujitsu) 2F 13 Pro- 
gram to Analyze Precision of Stationary Orbit, 454 


KAWASE (Communications Research Inst.) and ARI- 
MOTO (ATR) 2F14 Withdrawn 2F15 GPS [Global 
Positioning System] Selective Availability and Its Effect 
on Navigational Precision, 456 


MURATA (National Aerospace Lab.) and HARIGAE 
(Toshiba) 2F16 Precise Orbit Estimate for MUSES-B 
Satellite by GPS Receiver, 458 


NISHIMURA and ICHIKAWA (ISAS), and MAEDA, 
OKA and HARIGAE (Toshiba) 2F17 Precise Orbit 
Estimate for MUSES-B Satellite by GPS-INS [Inertial 
Navigation System] Composite Navigation, 460 


2F18 Application of Dynamic Image Processing in 
DAYANA Project Rocket Launching Control, 462 


SEKIGUCHI (ISAS), and KURIHARA and KOSAKA 
(Fujitsu) Control 2G1 Attitude Control Experiment for 
ETS-VI (Satellite Interface Design, 464 


2G2 Identification and Control Experiment on Soft 
Structures of ETS-VI: (1) System Composition, 466 


ICHIKAWA (NASDA), KIDA and YAMAGUCHI 
(National Aerospace Lab.), and YAMAGUCHI, 
YAMADA, KASHIWASE, MIYAZAKI and ANAMI 
(Mitsubishi Electric) 2G3 Identification and Control 
Experiment on Soft Structures of ETS-VI: (2) Identifica- 
tion, 468 


ICHIKAWA, KIDA and YAMAGUCHI (National 
Aerospace Lab.) YAMAGUCHI, YAMADA, KASHI- 
WASE, ANAMI, and MIYAZAKI (Mitsubishi Electric), 
and MINE, ADACHI, SOGA and IWAZAKI (Toshiba) 
2G4 Identification and Control Experiment on Soft 
Structures of ETS-VI: (3) Control, 470 


ICHIKAWA (NASDA), KIDA and YAMAGUCHI 
(National Aerospace Lab.) YAMASHITA, YAMADA, 
KASHIWASE, ANAMI and MIYAZAKI (Mitsubishi 
Electric), and MINE, ADACHI, SOGA and IWAZAKI 
(Toshiba) 2G5 Development of Attitude Control System 
for ETS-VI, 472 


JPRS-JST-91-008 
12 March 1991 


TANAKA, ICHIKAWA and KAWADA (NASDA), and 
KISHIMOTO, MINE, SOGA, TORIUMI, 
YAMAGUCHI and TANAMACHI (Toshiba) 2G6 
Development of KSA Antenna Pointing Flight Software 
Onboard ETS-VI, 474 


KAWAGUCHI, HIRAKO and TANAKA (Toshiba), 
and YAMAMOTO and TAKADA (NASDA) 2G7 Eval- 
uation of Antenna Pointing Module Characteristics 
Onboard ETS-VI, 476 


TANAKA and KAWAKAMI (NTT) 2G8 Stability of 
Antenna Pointing Method for ETS-VI, 478 


KAWAKAMI (NTT) 2G9 Orbital Test of Antenna 
Reflecting Mirror Dynamics for ETS-VI, 480 


UWABANE (NTT) 2G10 Development of Magnetically 
Suspended Antenna Pointing Mechanism (Study of 
Pointing Structure with Redundancy), 482 


TAKAHASHI, TAKAHARA and SHINGU (Toshiba), 
and HIGUCHI (Inst. of Industrial Science, Tokyo 
Univ.) 2G11 Experimental Study of Dynamic Interfer- 
ence between LSS [Large Space Structure] and Antenna 
Pointing System, 484 


TANAKA and HIRAKO (Toshiba), KIDA and 
YAMAGUCHI (National Aerospace Lab.), and UENO 
(Faculty of Science, Yokohama National Univ.) 2G12 
Control System for Movable Wings of TR-1A, 486 


MIWA and SATO (NASDA), KOCHIYAMA (RSC), 
and OTSUKA, HASEGAWA and ASABU (Nissan 
Motor) Guidance and Control 2G13 Development of 
SFU Navigation Guidance and Control Electronics, 488 


NISHIMURA (ISAS), HOSONO, CHIBA, MIYAZAKI 
and IOGI (Mitsubishi Electric) 2G14 Outline of SFU 
Attitude Control Mode, 490 


NISHIMURA and NINOMIYA (ISAS), and 
OKANUMA, OKADA, SATO and NORITO (Mitsub- 
ishi Electric) 2G15 Test of NGC [Navigation Guidance 
and Control] EM [Engineering Model] Subsystem for 
SFU, 492 


NISHIMURA (ISAS), OKADA, NORITO, TSUKA- 
HARA and OKANUMA (Mitsubishi Electric) 2G16 
AOTV [Aero-assisted Orbital Transfer Vehicle] Orbital 
Control by Anticipated Fuzzy Control, 494 


ISHIMOTO (Graduate School, Tokyo Univ.) and 
KATO (Faculty of Engineering, Tokyo Univ.) 2G17 
Guidance and Control of AOTV in Deep Space Mission, 
496 


OKAMI(NASDA), and HASHIMOTO and NASU (Mit- 
subishi Space Software) 2G18 Spacecraft with Aerody- 
namic Braking, 498 


ABE, KAWAGUCHI and INAYA (ISAS) Structure 2H] 
Fabrication and Tests of Three-Dimensional Reinforced 
Truss Joint, 500 
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SEKO, HACHIDA and YANO (Mitsubishi Electric) 
2H2 Estimating Reliability of Large Antenna Extension 
Onboard ETS-VI, 502 


MISAWA and MEGURO (NTT) 2H3 Development of 
EFFU [Exposed Facility Flyer Unit] Frame, 504 


FUJITA and ISHIHARA (NASDA), and WATANABE, 
IGAMI and SEO (Ishikawajima-Harima Heavy Indus- 
tries) 2H4 Withdrawn 2HS Development Test of SFU 
Unit Box Structure, 506 


ONODA (ISAS), WAKASUGI and MATSUOKA 
(USEF), and SEKO (Mitsubishi Electric) 2H6 Attenua- 
tion by Air of Mode Specific Attenuation for Structures: 
Formulation and Computational Method for Attenua- 
tion by Air, 508 


ODA (NTT) 2H7 Development of Large FW Motor 
Case, 510 


ONODA (ISAS), NAMIKI (Nissan Motor) and Kurt C. 
Gramoll (Georgia Inst. of Technology) 2H8 Develop- 
ment of Experimental System Frame for Small Rocket 
(TR-IA), 512 


YOSHITOMI and NAKI (NASDA), and WATANABE, 
ASAHI and TOKUMURA (Ishikawajima-Harima 
Heavy Industries) 2H9 Analysis of Cable Network 
Attached to Elastic Body, 514 


MITSUGI (NTT) 2H10 Development of Double Panto- 
graph Expandable Mast, 516 


TANAKA, TAKAHARA, SHINGU, TANAKA, KAWAI 
and KATO (Toshiba) 2H!1 Automatic Extension Device 
for Extended Truss Using Buckling Parts, 518 


HIGUCHI and NAGAHIRO (Faculty of Science and 
Engineering, Science Univ. of Tokyo) 2H12 Gravity 
Compensation by Suspending Space Structures, 520 


MATSUNAGA (Graduate School, Tokyo Univ.) and 
NATORI (ISAS) 2H13 Design of Suspension Gravity 
Compensating Device for Space Structures, 522 


SEKINE and SHIBAYAMA (NEC), YOSHIDA and 
SAWARA (Sumitomo Heavy Industries), NATORI and 
ICHIDA (ISAS), and MATSUNAGA (Graduate School, 
Tokyo Univ.) Dynamics 2H14 Motion Simulation by 
Multi-Rigid Body Model of Space System: High-Speed 
Computation, 524 


OKAMOTO, YAMAGUCHI, KIDA and OKAMI 
(National Aerospace Lab.) 2H15 Analysis of Intermit- 
tent Motion in Three-Dimensional Multi-Node Rigid 
Body, 526 


SUZUKI and MATSUNAGA (Faculty of Engineering, 
Tokyo Univ.) 2H16 Effective Dynamics Formulation 
and Its Application to Soft, Many-Body Linked Struc- 
ture, 528 
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MORITA (ASAS) 2H17 Formulation of Two-Dimensional, 
Shape Varying, Adaptive Structural Truss, 530 


FURUTANI (Faculty of Engineering, Nagoya Univ.) 
and HIGASHIYAMA (Graduate School, Nagoya Univ.) 
Symposium on Antenna Structures 3A1 Withdrawn 3A2 
Development of HOOP-RIB Type Extending Antenna, 
532 


TAKAHARA, TANAKA, SHINGU and KATO 
(Toshiba) 3A3 Structural Characteristics of Extending 
Modular Antenna, 534 


MITSUGI and ANDO (NTT) 3A4 Tradeoff between 
Radial Antenna and Truss Antenna Onboard Mobile 
Communications Satellite, 536 


SUGIMOTO, ISO, SATO and OGASA (SCR) 3A5 
Design Study of Large Extending Antenna Triangle 
Column Truss Mirror Surface for Mobile Communica- 
tions Satellite, 538 


OGASA and ISO (SCR), and FURUKAWA, AIZAKA 
and IZUMI (Toshiba) 3A6 Development of Large 
Extending Antenna Structure Onboard ETS-VI, 540 


MISAWA and YASAKA (NTT) 3A7 Application of 
Partial Structure Design to ETS-VI Antenna System, 542 


YASUI and ODA (NTT) 3A8 Strength Evaluation Using 
Tests on CFRP [Carbon Fiber Reinforced Plastic] Tube 
Parts, 544 


TSUJIHATA (NASDA), and MARUYAMA and 
YAMADA (Toshiba) 3A9 Fabrication Tests of Thermal 
Strain Measurement Model for Petal Extension Type 
Antenna, 546 


HISATA and KUSAMA (NASDA), and AKIBA, 
SHINGU, OSAKA and TSUTSUMI (Toshiba) 3A10 
Fabrication Tests of Extension Model for Petal Exten- 
sion Type Antenna, 548 


HISATA and KUSAMA (NASDA), and TSUTSUMI, 
YAMADA, OHASHI and NAKAMURA (Toshiba) 
3A11 Method to Test Extension of Petal Extension Type 
Antenna, 550 


HISATA and KUSAMA (NASDA), and OSAKA, 
TSUSHIMA and NAKAMURA (Toshiba) 3A12 Study 
of Large Extension Antenna in NASDA, 552 


HISATA and KUSAMA (NASDA), TSUTSUMI 
(Toshiba) and IMURA (Mitsubishi Electric) 3A13 
Thermal Strain Analysis of Petal Extension Type 
Antenna, 554 


HISATA and KUSAMA (NASDA), and OKUMURA and 
NAKATSUKA (Toshiba) 3A14 Structural Design of C- 
Band Antenna Reflector Onboard INTELSAT-VII, 556 
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HAYASHI, MASUYAMA, KOSAKA and IMURA 
(Mitsubishi Electric) 3A15 Hexalink Truss Extended 
Antenna for Mobile Communications Satellite. 558 


SATO, ISO and SUGIMOTO (SCR), and TABATA, 
KAGATSUME, SAITO, SHIGEMASA and MATSUB- 
AYASHI (Mitsubishi Electric) Symposium on Space 
Environment Utilization 3B! Development of Gas 
Dynamics Experiment Facility (GDEF), 560 


SHIBUKAWA and MURAKAMI (NASDA), MACHIDA 
(NEC), HATTORI (Shimazu), ISHIKAWA (Mitsubishi 
Comprehensive Research Lab.) and SATO (National Inst. 
for Research in Inorganic Materials) 3B2 Development of 
Gas Dynamic Experiment Facility Onboard SFU: Compo- 
nent Fabrication Test Results, 562 


MACHIDA, IWANAMI, TANAKA and KAMI- 
NOMIYA (NEC), SHIBUKAWA and MURAKAMI 
(NASDA), and SATO (National Inst. for Research in 
Inorganic Materials) 3B3 Study of Flow in a Tube by 
Capillary Force, 564 


ICHIKAWA (Mechanical Engineering Lab.), SATODA 
(Graduate School, Tsukuba Univ.) and MURAKAMI 
(School of Structural Engineering, Tsukuba Univ.) 3B4 
Study of Counter Flow in Molten Liquid Produced 
during Materials Fabrication in Space (Part 9), 566 


KUWABARA, AKIYOSHI, MINAUCHI, UCHIDA 
and ENYA (Ishikawajima- Harima Heavy Industries) 
3B5 Dynamics of Bubble in Microgravity Environment 
of Small Rocket, 568 


YOSHITOMI, NAKI and SAMEJIMA (NASDA), 
ISHIKAWA (Mitsubishi Comprehensive Research 
Lab.), and ISHII and MATSUMOTO (Mitsubishi Heavy 
Industries) 3B6 Control of Marangoni [phonetic trans- 
literation] Counter Flow by Static Magnetic Field, 570 


FUJIMORI, YORITA and KIMURA (NASDA), MAT- 
SUBARA and IMURA (JSUP), and HIRATA, UNOKI 
and NAKASHIMA (Mitsubishi Heavy Industries) 3B7 
Experiment to Deter Marangoni Counter Flow by Solid 
Obstacles, 572 


FUJIMORI, YORITA and KIMURA (NASDA), 
IMURA and MATSUBARA (JSUP), and ENYA, 
OCHIAI and KURABARA (Ishikawajima-Harima 
Heavy Industries) 3B8 Development of Measurement 
Device for Fluid Dynamical Basic Characteristics in 
Space Experiments, 574 


KAWASAKI, MASUDA, KIKUCHIYA and 
MIYAMOTO (Nissan Motor), and HIGUCHI, YOSHI- 
TOMI and NAKI (NASDA) 3B9 Basic Experiments on 
Thermal Fluids under Microgravity Environment Using 
Large Drop Tower, 576 


MAENO (Faculty of Engineering, Chiba Univ.), MIY- 
OSHI (Graduate School, Muroran Inst. of Technology), 
and ONISHI, KABUTOMORI and WAKIZAKA (Japan 
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Steel Works) 3B10 Electrolysis Experiments under 
Microgravity Using Aircraft, 578 


TANAKA, KANEKO, ABE and KAMIMOTO (Electro- 
technical Lab.) 3B11 Experiment on Sample Heating by 
Two-Dimensional, Quadrupole Electrostatic Floating 
Device, 580 


HAGIHARA, FUJII, IKEGAMI and TANJI (Ishikawa- 
jima-Harima Heavy Industries), and AOYAMA and 
ODA (Faculty of Engineering, Nishinippon Inst. of 
Technology) 3B12 Development of Isothermal Heating 
Furnace for Microgravity Experimental Systems on 
Small Rockets, 582 


YOSHITOMI, NAKI and SAMEJIMA (NASDA), and 
TACHIYAMA, ADACHI and ONISHI (Ishikawajima- 
Harima Heavy Industries) Systems 3C1 Outline of Sys- 
tems on Engineering Test Satellite VI (ETS-VI), 584 


NAKAMARU, KONDO, TANAKA, KATAGI and 
KITAHARA (NASDA), and AKAEDA, ITAKURA, 
INADA, ITO and SUENAGA (Toshiba) 3C2 Development 
Plan for Engineering Test Satellite VI (ETS-V1), 586 


ODA, ANZAI and WAKABAYASHI (NASDA) 3C3 
Analysis of Technological Selections for 10-MW [mega- 
watt] Solar Power Satellite, 588 


SUZUKI (Graduate School, Tokyo Univ.) and 
NAGATOMO (ISAS) 3C4 System Facilities in New 
Main Station for NHK [Nippon Hoso Kyokai, Japan 
Broadcasting Corp.] Broadcasting Satellite, 590 


NODA, YAMAZAKI and FUJIO (NHK) 3C5 Examina- 
tion of Mission Composition for Future Broadcasting 
Satellite (BS-4), 592 


KAMEDA and KAWAGUCHI (NHK) 3C6 Examination of 
Systems on Future Broadcasting Satellite (BS-4), 594 


UEHARA and KAWAGUCHI (NHK), and 
YAMAMOTO (SCR) 3C7 Examination of Weight of 
Future Broadcasting Satellite (BS-4), 596 


KAWAGUCHI (NHK) and YAMAMOTO (SCR) 3C8 
Ideas on Systems for Communications and Broadcasting 
Satellites in Space Station Era, 598 


KAWANISHI, OTOTSU, OHASHI and MURAKAMI 
(SCR) Space Station 3C9 Survey of Artificial Gravity 
Space Station (Part 1): History and Chronicle of 
Research on Artificial Gravity, 600 


NITTA and KIBE (National Aerospace Lab.), FUJII, 
KAWANO, SUGIHARA and YAMADA (JGC Corp.), 
HAMAMI, TAUCHI, TAKAMA and NAGASE (Chiy- 
oda Chemical Engineering and Construction), and 
SATO, SUZUKI and TOYOBE (Toyo Engineering) 
3C10 Survey of Artificial Gravity Space Station (Part 2): 
Development Strategy, 602 
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NITTA and KIBE (National Aerospace Lab.), 
HAMAMI, TAUCHI, TAKAMA, and NAGASE (Chiy- 
oda Chemical Engineering and Construction), 
KAWANO, FUJII, SUGIHARA and YAMADA (JGC 
Corp.), and SATO, SUZUKI and TOYOBE (Toyo Engi- 
neering) 3C11 Survey of Artificial Gravity Space Station 
(Part 3): Operating Concept, 604 


NITTA and KIBE (National Aerospace Lab.), SATO, 
SUZUKI and TOYOBE (Toyo Engineering), HAMAMI, 
TAUCHI, TAKAMA and NAGASE (Chiyoda Chemical 
Engineering and Construction), and KAWANO, FUJII, 
SUGIHARA and YAMADA (JGC Corp.) 3C 12 Payload 
Interface in Exposed Module of JEM [Japanese Experi- 
ment Module], 606 


HASHIMOTO and KAMESAKI (NASDA), and 
MIZUNO, MATSUSHIMA, HORIE and NAKAMURA 
(Ishikawajima-Harima Heavy Industries) 3C13 Struc- 
tural Concept of Payioad Attachment Mechanism in 
Exposed Section of JEM Logistics Module, 608 


HASHIMOTO and KAWASAKI (NASDA) and NAMIKI, 
AKIYAMA and KIZAKI (Nissan Motor) 3C14 LCC [Life 
Cycle Cost] Tradeoff on Space Station, 610 


FUJISAKI (Manned Space Systems) and TADAGAWA 
(NASDA) Equipment Onboard Satellites 3D 1 Composi- 
tion and Characteristics of Millimetric Wave Band Low- 
Noise Amplifier Onboard Satellites, 612 


SHIGAKI, SUGAHARA and YAMAMOTO (SCR), and 
KAWASAKI, SAITO and OKUBO (Fujitsu Research 
Inst.) 3D2 High-Frequency Characteristics of Milli- 
metric Wave Band 20-Watt TWTA [Traveling Wave 
Tube Amplifier] Onboard Satellites, 614 


SUGAHARA, YAMAMOTO and ISHIZU (SCR), and 
HIRAZAWA, IZUMI, INOUE, IWANAMI, KONDO, 
KUBO and MAKINO (NEC) 3D3 Development of 
Pseudo-millimetric Wave Band 250-Watt Traveling 
Wave Tube for Satellites, 616 


AOKI, ATSUKAWA and YAMAMOTO (SCR), MOR- 
ISHITA, HOSHINO and NAKAGAWA (NHK), and 
ONIBASHI, IDE, SUGIYAMA and SUGIMORI 
(Toshiba) 3D4 20-GHz [gigahertz] Band Solid Power 
Amplifier for Satellites, 618 


MAKISHIMA and MITA (NTT) 3D5 Thermal Analysis 
of Radiation Cooled Four-Stage Collector for TWT’s 
Onboard Satellites, 620 


ATSUKAWA, AOKI and YAMAMOTO (SCR) 3D6 
Development of Microwave Scattering Meter Onboard 
Automobiles, 622 IWASHITA (Resource Observation 
Analysis Center), and TANAKA and KIKUCHI (Mit- 
subishi Electric) 3D7 Development of Retro-Directive 
System to Transmit Microwave Electric Power, 624 


MATSUMOTO (Faculty of Engineering, Kyoto Univ.), 
KAYA (Faculty of Engineering, Kobe Univ.), and 
FUJITA, NAGASHIMA and HASHIZUME (Mitsubishi 


Aerospace 37 


Electric) Aerodynamics 3D8 Wind Tunnel Tests of 
Supersonic Parachute to Penetrate Planetary Atmo- 
sphere, 626 


HIRAKI (Graduate School, Tokyo Univ.), HINADA, 
INEYA, SATO and HONGO (ISAS), and HONDA 
(Nissan Motor) 3D9 Calculation of Radiative Thermal 
Transfer to Hypersonic Blunt Objects by Band Dividing 
Method, 628 


SAMUNE, CHANG, MURAYAMA and FUJIWARA 
(Faculty of Engineering, Nagoya Univ.) 3D10 Applica- 
tion of Direct Simulation Monte Carlo Method to Flow 
Field of Space Equinment, 630 


ICHIKAWA (Ishikawajima-Harima Heavy Industries) 
3D11 Monte Carlo Direct Simulation of Thin Gas Jet 
frm Spacecraft Thruster, 632 


3D12 Withdrawn 


3D13 Effect of Combustion Conditions on Gas Dynamic 
Laser Output, 634 


SEKI, OGURA and MIZOBUCHI?? (Graduate School, 
Tokyo Univ.), and WATANUKI and KUBOTA (Faculty 
of Engineering, Tokyo Univ.) Space Plane 3E1 Tasks 
and Classifications for Experimental Aircraft Dedicated 
to Space Plane Technology Development, 636 


WATANABE, NIINO and KAMIYA (National Aero- 
space Lab.) 3E2 Several Experimental Aircraft for Space 
Place Technology Development, 638 


WATANABE, NIINO, OKAMI and SUZUKI (National 
Aerospace Lab.), YONEMOTO (Kawasaki Heavy Indus- 
tries), NAGAO (Fuji Heavy Industries), and TAKA- 
HASHI (Nissan Motor) 3E3 Optimization of Ascending 
Flight Path of Space Plane, 640 


TAKANO (Dept. of Aerospace Science, National 
Defense Academy) 3E4 Dynamic Wind Tunnel Tests 
and Parameter Identification for Space Plane, 642 


SUZUKI, NAGAYASU, NONAKA, MUROTA, 
NOGUCHI, YANAGIHARA, SASA, SHIMOMURA 
and TAKIZAWA (National Aerospace Lab.), and 
FUKUI (Kawasaki Heavy Industries) 3E5 Calibration of 
Motion Instrumentation System in Dynamic Wind 
Tunnel Tests of Space Plane Model, 644 


TAKIZAWA and SASA (National Aerospace Lab.) 3E6 
Conceptual Study of Flight Guidance and Control 
System and Its Conversion to Fly-by-Light for Space 
Plane, 646 


TAKIZAWA, MATSUSHIMA, UCHIDA and SAKURAI 
(National Aerospace Lab.), and TAKAHAMA and 
TAKADANI (Mitsubishi Heavy Industries) 3E7 Several 
Simulations of Space Plane Nozzle (Part 3), 648 


TSUYUKI (Ishikawajima-Harima Heavy Industries), 
HIGASHINO (Faculty of Engineering, Tokyo Univ. of 
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Agriculture and Technology), and OMATA (Ishikawa- 
jima-Harima Heavy Industries) Space Plane 3E8 Scram- 
Jet Nozzle Experiment (Part I): Rectangular Combustor 
and Scram Nozzle Designs, 650 


TANIKAORI, UEDA, SAKURANAKA, KUMAGAI 
and KISARA (National Aerospace Lab.), and SAYAMA 
and TANAKA (Ishikawajima-Harima Heavy Industries) 
3E9 Scram-Jet Nozzle Experiment (Part 2): Heat 
Transfer and Structure Analysis of Rectangular Com- 
bustor, 652 


OMORI, HIGASHINO, SANO, HANAWA and YAN- 
AGISHITA (Ishikawajima-Harima Heavy Industries) 
and MIYAJIMA (National Aerospace Lab.) 3E10 
Scram-Jet Nozzle Experiment (Part 3): Measurement of 
Thrust and Pressure Distributions, 654 


SATO, KUSAKA, IZUMIKAWA, SAITO and MITANI 
(National Aerospace Lab.), and MATSUMOTO (Ishikawa- 
jima-Harima Heavy Industries) 3E11 Experiment on 
Scram-Jet Combustor with Fuel Injection Strut, 656 


KOMURO, MURAKAMI, KUDO, TANIKAORI and 
MASUTANI (National Aerospace Lab.), and OSAKA, 
YAMAOKA and SHINOZAKI (Nissan Motor) 3E12 
Test of Scram Cvoling Structure (Preliminary Test of 
High-Speed Gas Flow Heating), 658 


WAKAMATSU, KUMAGAIT, UEDA, SAKURANAKA, 
KUSAKA, KISARA, SAITO, KUMAGAWA and 
NIINO (National Aerospace Lab.), and IMAI, SAYAMA 
and ARIMOTO (Ishikawajin. -Yarima Heavy Indus- 
tries) 3E13 Flame Guarding Structure in Fuel Injection 
beyond Step, 660 


TAKEBE, TSUKAMOTO, HASEGAWA and NIIOKA 
(Fluid Dynamics Lab., Tohoku Univ.) Manipulator 3F1 
Study of Control Procedure for Space Manipulator, 662 


HARIMA, KAWAGUCHI, NAKATANI and 
NINOMIYA (ISAS) 3F2 Motion Control for Space 
Manipulator, 664 


WATANABE (Graduate School, Nagoya Univ.) and OTA 
(Faculty of Engineering, Nagoya Univ.) 3F3 Controlling 
Artificial Satellite Equipped with Robot Arm, 666 


ODA and NAKAMURA (NASDA) 3F4 Orbital Optimi- 
zation Taking Arm Dynamics of Manipulator Satellite 
into Consideration, 668 


UENO (Faculty of Engineering, Yokohama National 
Univ.), KIDA and YAMAGUCHI (National Aerospace 
Lab.) and TANAKA (Toshiba) 3F5 Resolving Speed 
Control of Manipulator Onboard Satellite Using Neural 
Network, 670 


IWATA, MACHIDA and TODA (Electrotechnical Lab.) 
3F6 Simulation of Double-Arm Manipulator Motion, 672 


KODAMA and KITABATAKE (Fujitsu) 3F7 Teleoper- 
ation Using Double-Arm Manipulator, 674 


KOYAMA, YOSHIDA, TAMURA, KAWABATA and 
UCHIDA (Mitsubishi Electric) 3F8 Study of Payload 
Attachment by Manipulator, 676 


AKIYAMA and NAMBA (Nissan Motor) 3F9 Develop- 
ment of Base Section Mechanism for JEM RMS 
{Remote Manipulator System], 678 


KURAOKA and MATSUEDA (NASDA), and IIGURA, 
MATSUHIRAKU, FUKUDA, HONDA and 
KAWAMOTO (Toshiba) 3F10 Test Fabrication of JEM 
RMS Parent Arm Joint Mechanism, 680 


MATSUEDA and KURAOKA (NASDA), and HONDA, 
KURITA, KAWAMOTO, ASAHIRA and HORI 
(Toshiba) 3F 11 Development of Hexa-Axial Hand Con- 
troller, 682 


TAKARADA, IWAMOTO, KUMAGAI, EZAWA, 
NOGUCHI and MATSUZAWA (Hitachi) 3F12 Micro 
Gravity Simulation by Multijoint Arm, 684 


MATSUMOTO and KIBE (National Aerospace Lab.), 
NAKAMURA and NAGASHIMA (Fujitsu Research Inst.) 
3F13 Test of Payload Capture by Satellite Robot, 686 


UENOHARA, KOMATSU and IIKURA (Toshiba), and 
MIURA and SHIMOYAMA (Faculty of Engineering, 
Tokyo Univ.) 3F14 Target Capture by Space Manipu- 
lator, 688 


HATAKEYAMA (Graduate School, Tokyo Univ.) and 
KATO (Faculty of Engineering, Tokyo Univ.) 3F15 
Memorandum for Target Capture in Space, 690 


MURAKAMI (Graduate School, Tokyo Univ.) and 
KATO (Faculty of Engineering, Tokyo Univ.) Control 
3G1 Improvement of Generalized Potential in Mission 
Function Control, 692 


FUJII and TAKINAMI (Tokyo Metropolitan Inst. of 
Technology) 3G2 Through Maneuver When Inequality 
Constraint Exists in Control Input, 694 


FUJII, TAKEUCHI and UCHIYAMA (Tokyo Metro- 
politan Inst. of Technology) 3G3 Study of Robustness of 
Wave-Absorption Control, 696 


FUJII], MATSUDA and OTSUKA (Tokyo Metropolitan 
Inst. of Technology) 3G4 Deployment/Recovery Control 
of Tether Satellite Taking Flexibility of Tether into 
Consideration, 698 


FUJIl, KUNIWAKE and SUGANUMA (Tokyo Metro- 
politan Inst. of Technology) 3G5 Design and Test of 
PFM [Proto Flight Model] Stationary Mode Attitude 
Control System for ERS-1, 700 


SUZUKI and NAKAJIMA (NASDA), and NATORI, 
OKADA and YASUDA (Mitsubishi Electric) 3G6 





JPRS-JST-91-008 
12 March 1991 


Design and Test of PFM Acquisition Mode Attitude 
Control System for ERS-1, 702 


SUZUKI and NAKAJIMA (NASDA), and NATORI, 
OKADA and MIYAZAKI (Mitsubishi Electric) 3G7 
Development of Component Flight Model of Attitude 
and Orbital Control System for ERS-1, 704 


SUZUKI and NAKAJIMA (NASDA), and KOIDE, TAKA- 
HASHI, KAMACHI and KAWAI (Mitsubishi Electric) 3G8 
Linearization of Equations for Rigid Satellite Capable of 
Motion with Six Degrees of Freedom, 706 


KIDA and YAMAGUCHI (National Aerospace Lab.) 
3G9 Output Design of Robust Adaptation Attitude 
Control System for Flexible Space Structures, 708 


OGURA and TANAKA (Graduate School, Nihon 
Univ.) and SHIMADA (Faculty of Science and Engi- 
neering, Nihon Univ.) 3G10 Study of Coupling Method 
for Large Spacecraft, 710 


SUZUKI, MORI and YAMADA (NASDA), and IKEDA 
and FUNABARA (Mitsubishi Space Software) 3G11 
Motion of Liquid Fuel in Tank of MUSES-A (Hiten), 712 


HINADA and UESUGI (ISAS), and MURANAKA, UBI and 
OGURA (NEC) 3G12 Attitude Motion of ’Orizuru’, 714 


NAKAJIMA (National Aerospace Lab.), and ISHII and 
HABE (Tokyo Denki Univ.) 3G13 Characteristics of 
Nonlinear Control System Design Using Iterative 
Dynamic Programming Algorithm and Its Application 
to Attitude Control System, 716 


HANAOKA (Faculty of Engineering, Tokyo Univ.) 
Orbital Planning 3H! Withdrawn 3H2 North-South 
Orbit Control by Ion Engine Unit, 718 


HARADA and ITO (NASDA), SATO, SATO and 
NAGATA (Toshiba) 3H3 Introduction to Procedures for 
Plan to Maintain North-South Orbit Taking Compo- 
nents in Orbital Plane of Superbird-A, 720 


MIKI, SASAZUKA, HAMASAKI and KAKIUCHI 
(SCR), YANAGISAWA and UCHIDA (Daiko Elec- 
tronic Communications), and SASAWARA (Tsukuba 
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Computer Engineering) 3H4 East-West Orbit Control 
Using SPPS [Sun Pointing Perigee Strategy] of Super- 
bird-A, 722 


UEDA, SASAZUKA, HAMASAKI and KAKIUCHI 
(SCR), and YANAGISAWA and UCHIDA (Daiko Elec- 
tronic Communications) Orbital Planning/ 
Lunar-Planetary Mission 3H5 Lunar Flight Orbital Plan 
with Emphasis on Operability, 724 


NISHIYAMA, NAKANO and ISHIKAWA (NASDA) 
3H6 Approximate Optimization of Multiple Rendez- 
vous with Asteroid, 726 


MATSUO (ISAS) and HATAKEYAMA (Graduate 
School, Tokyo Univ.) 3H7 Possibility of Designing Deep 
Space Orbit by Adapting Neural Network, 728 


HIROSAKI and IBE (Graduate School, Tokyo Univ.) 
and SHIMADA (Faculty of Science and Engineering, 
Nihon Univ.) 3H8 Construction and Operation of 
Manned Lunar Base, 730 


OKUDAIRA and RUME (NEC), and TAKAHASHI 
(NEC Aerospace Systems) Space Debris 3H9 Past, 
Present, and Future of Space Debris, 732 


UESUGI (ISAS) 3H10 Present Status of Space Debris 
and Countermeasures, 734 


HOMMA (NASDA) 3H11 Observation of Space Debris 
by MU Radar, 736 


SATO, WAKAYAMA, FURUSAWA and KIMURA 
(Faculty of Engineering, Kyoto University) 3H12 
Optical Observation of Debris Flying Near Stationary 
Orbits, 738 


ARIMOTO (ATR), and ARAKI, HIROMOTO and 
KAWASE (Communications Research Inst.) 3H13 Dis- 
tribution and Trend of Debris Near Stationary Orbits, 
740 


YASAKA, ODA and YASUI (NTT) 3H14 Design of 
Structure to Shield from Space Debris, 742 


TODA (National Aerospace Lab.) and ONODA (ISAS) 
3H15 Analytic Evaluation of Space Debris Orbits, 744 


ISHII (ISAS) 





40 Biotechnology 


Government, Industry Promote Sugar-Chain 
Engineering R&D 

91FE0089A Tokyo TSUSANHO KOHO in Japanese 
26 Sep 90 pp 3-5 


[Text] A conference to exchange the ideas between 
governmental agencies and industries involved in bioin- 
dustry. 


September, Biochemical Industry Division, Basic Indus- 
tries Bureau 


As described below, a conference was held to exchange 
the ideas between governmental agencies involved in 
bioindustry—Science & Technology Agency [STA], Min- 
istry of Health & Welfare [MHW], Ministry of Agricul- 
ture, Forestry & Fisheries [MAFF] and Ministry of 
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International Trade & Industry [MITT], and those rep- 
resenting the industry—Federation of Economic Orga- 
nizations [FEO], Bioindustry Association [JBA], and 
Biotechnology Research & Development Association 
[BRDA]. 


In the area of biotechnology, there are many cases of 
traversing projects among ministries. The purpose of the 
meeting was to discuss these projects without reserva- 
tions among involved ministries, agencies and industry 
to assist in healthy development of bioindustry in Japan 
in the future. 


At this time, the topic was ‘Sugar-Chain Engineering” 
research that is to be promoted as a inter-ministerially 
cooperative project at the time of the budget requests by 
the three ministries and one agency for the 1991 fiscal 
year [FY]. 





MINUTES 





Date: 13 September 1990, Thursday 





Place: Afuhi Meeting Hail 





Attendants 





Involved Governmental Agencies 





STA Koysusuke Kuroda 


Councilor of the Secretariat, (assigned to S&T Policies Bureau) 





Mahito Chichiya 


Head, Life Science Division, R&D Bureau 





Hiroshi Shimizu 


Coordinator, Cancer Research, R&D Bureau 





MHW 


Kazutaka Ichikawa Councilor, Ministerial Secretariat (assigned to Pharmaceutical Industries Bureau) 





Motonari Fujii 


Leader, Leading Edge Medical Technology Promotion Group, Pharmaceutical Industries Bureau 

















MAFF Keiji Kainuma Manager of Research Affairs, AFF Technologies Conference Business Bureau 
Katsuaki Ui Head, Biotechnology Division, AFF Technologies Conference Business Bureau 
MITI Masahisa Naido Chief, Basic Industries Bureau 
Masaru Masuda Head, Biochemical Industries Division, Basic Industries Bureau 
Industry 





Takeshi Tsuchigata 


Chairman, JBA; Chairman, BRDA (Chairman, Sumitomo Chemical Co.) 





Seiji Suzuki 


Chairman, Life Science Committee, FEO (Chairman, Mitsubishi Chemical Industries) 





Susumu Minakawa 
Industries) 


Head, Planning Department, Life Science Committee, FEO (Executive Director, Mitsubishi Chemical 





Akira Furuya 


Head, Recombinant DNA Technology Department, Life Science Committee, FEO (Executive Director, 
Kyowa Fermentation Industries) 





Yoshihiko Nishizawa 


Chairman, Administration Committee, JBA (Executive Director, Sumitomo Chemical Co.) 





Yasu Yamamoto 


Head, Industry and Society Department, JBA (Vice-President, Kirin Beer Co.) 





Masayoshi Mishima 


Head, Technologies Department, JBA (Executive Director, Mitsui Toatsu Chemicals, Inc.) 





Ryuichiro Togawa 


Head, International Department, JBA (Director, Ajinomoto Co., Inc.) 





Fujio Ishikawa Managing Director, JBA 





Atsuo Murai Managing Director, BRDA 
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Consolidated Promotion of Inter-ministerially 
Cooperated Research Project on “Sugar-chain 
Engineering” 


September, Liaison Conference on Sugar-Chain Engi- 
neering 


1. Basic Considerations 


(1) The sugar chains are the basic units of sugars. They 
not only are sources of biological energy and nutrients, 
but, as research on life phenomena at the molecular level 
is being advanced in recent years, it is becoming clear 
that they also play important roles in the body’s overall 
coordinations of functions such as formation of body’s 
cellular structures; intercellular communications; incep- 
tion, differentiation and reproduction of the life; etc.; 
and maintenance of functions of immune and nerve 
systems. 


(2) As the knowledge in the intimate relationships 
between sugar chains, and biological activities and main- 
tenance of the life is being rapidly accumulated, senes- 
cence of body’s cells and mechanism of carcinogenesis 
are being elucidated in detail. At the same time, the 
expectations are being heightened in development of 
functional raw materials by mass productions of sugar- 
chains that possess new functions and establishment of 
new technologies to improve the forms and qualities by 
introducing abilities to produce specific sugar-chains. 
The ripple effects will encompass wide ranges of :nedi- 
cines and therapeutics, pharmaceuticals as well as chem- 
ical industries, agriculture, forestry and fishery indus- 
tries, and food industries. 


(3) Therefore, using the content of the response (26 July 
1990) to the Inquest No. 14 by Aeronautic and Elec- 
tronic Technologies Council (Chairman, Kuniomi 
Umezawa), “On the policy of promotion of comprehen- 
sive R&Din laying the foundation for sugar-chain engi- 
neering’ as a Step stone, the leading research institutions 
will be assembled to cooperatively develop the basic, 
leading research on “Sugar-Chain Engineering” that is 
expected to become the core technology of the next- 
generation biotechnology along with genetic engineering 
and protein engineering under close cooperations 
between involved ministries and agencies, and among 
industry, government and universities. The effort will be 
eventually expanded to the basic technologies of various 
areas of the industry. 


2. The Outlines of The Entire “Sugar-Chain” Engi- 
neering Project 


(1) Ministries and Agencies Involved in the Planning 
STA, MHW, MAFF, MITI 
(2) Institutions Involved in the Planning 


Universities, national research institutes, private 
research institutes 


(3) Research Period 
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FY 1991 - 2000 (10 years) 
(4) Research Budget 


The budget for the entire research period: Several mul- 
tiples of 10 billion yens. 


3. The Concrete Promotion Plan 


(1) Promotion of ‘Sugar-Chain’’ Research by Inter- 
Ministerial Cooperation 


In order to efficiently promote “Sugar-Chain Engineer- 
ing” research that is to be carried out cooperatively 
between involved ministries and agencies, and among 
industry, universities and government, Conferences on 
Sugar-Chain Engineering Research to be attended by the 
involved ministries, agencies and those research institu- 
tions taking parts in the planning will be held. Work- 
shops on sugar-chain engineering will also be held in 
order to promote further the research by boosting 
exchanges and interchanges of informations among 
researchers in the many leading fields here and abroad. 
(STA) 


(2) Elucidation of the Functions of Sugar-Chains by 
Promoting The Basic, Leading Research. 


For the purpose of elucidating the functions of sugar- 
chains in the body, (a) research on sugar-chains in 
cellular interactions, (b) research on genes involved in 
the syntheses and decompositions of sugar-chains, and 
(c) development of biological methods of analysis of 
micro quantities of sugar-chains in the body will be 
carried out as parts of “Body Homeostasis” system 
research being conducted by the Frontier Research 
Group at Institute of Physical and Chemical Research 
[IPCR]. (STA) 


(3) Laying The Technological Foundation of Various 
Industries That Are Based on Applications of Sugar- 
Chains 


(a) Research on the development of the technologies of 
productions and applications of complex sugars. 


The research on the development of the technologies of 
productions and applications of complex sugars will be 
conducted in order to firmly establish the technologies of 
efficient productions and applications of functional 
Sugars that are derived from the development of tech- 
nologies of chemical and biological syntheses of complex 
Sugars, and sugar-chain remodeling technology. (MITI) 


(b) Comprehensive research on the development of 
highly functional raw materials derived from structural 
transformations of sugars. 


‘Comprehensive research on the development of highly 
functional raw materials derived from structural trans- 
formations of sugars” will be promoted. Its aims are 
cultivations of new plants and animals in the realm of 
AFF that possess outstanding characteristics of high 
production of functional sugar substances, etc., and 
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development of highly functional, new AFF resources 
that derived from affixing newly created sugars. (MAFF) 


(c) Research on the life science aspect of sugar-chain 
engineering. 


Development of diagnostic technologies derived from 
elucidation of functions of sugar-chains; medicines such 
as new, superior types of vaccines derived from applica- 
tions of sugar-chains; site specific drug delivery systems 
derived from affixing sugar-chains to the drugs; etc. will 
be promoted as parts of the research on the life science 
aspect of sugar-chain engineering. At the moment these 
will be funded by the Special Account of Industry 
Investment coming out of the Fund for Advancing 
Research on and Compensation for Victims of Side- 
Effects of Medicines. (MHW) 


(4) Others. 


Developments of common, basic technologies, such as 
sugar-chain isolation, purification, and structural anal- 
ysis, for elucidation of the mechanism of sugar-chain 
synthesis or mechanism of expression of the function 
need to be carried out consolidatedly by assembling the 
research capabilities scattered over individual minis- 
tries, agencies and research institutions. The promotion 
of this consolidated research using the funding from S & 
T Promotion and Coordination Fund will be evaluated. 


4. The Budget Requests for FY 1991 by The Involved 
Ministries and Agencies. 


(1) STA 


Promotion of research on sugar-chain engineering—S5 
million yens 


IPCR “Body Homeostasis” system research by Frontier 
Research Group. Research on sugar-chain in cellular 
interactions and 2 other projects (FY 1991 - 2000)}—188 
million yens 


(2) MAFF 


Leading biotechnology R&D. “Comprehensive research 
on developing highly functional raw materials by trans- 
formations of sugar-chain structures"—(FY 1991 - 
2000)}—112 million yens 


(3) MITI 

Basic technologies of the next generation industries 
R&D*Technologies of productions and applications of 
complex sugars’"—{FY 1991 - 2000)}—50 million yens 


(4) MHW 


Special Account of Industrial Investment Sugar-chain 
engineering related enterprises funded by the Fund for 
Advancing Research on and Compensation for Victims 
of Side Effects of Medicines Included in 3.2 billion yens 
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On Establishing Conferenence on Sugar-chain 
Engineering Research (Tentative Name) 


12 September Liaison Conference on Sugar-Chain Engi- 
neering Research 


1. Details 


In September, 1989, the involved divisions of STA, 
MHW, MAFF and MITI in sugar-chain engineering 
agreed to cooperate in coordinated promotion of the 
project. In April, 1990, the liaison conference was estab- 
lished by the involved divisions of three ministries and 
one agency, and several meetings have been held since 
then for the purpose of liaison and coordination. 


- First Liaison Conference (10 April, 1990) 


The meeting was held by the involved divisions of STA, 
MHW, MAFF and MITI to consult on the research plan 
for each field of sugar- chain engineering. “Liaison 
Conference on Sugar-Chain Engineering Research”’ was 
established for the purpose of promoting as a common 
project henceforth. 


- Second Liaison Conference (26 April, 1990) 


The ideas on the planned response to No. 14 Inquest by 
Aeronautic and Electronic Technologies Council, “On 
the policy of promotion of comprehensive R&Dfor 
laying the foundation for sugar-chain engineering’, were 
exchanged. Overall design for the sugar-chain engi- 
neering research project was evaluated. 


- Third Liaison Conference (11 May, 1990) 


The assignments for individual ministries in the overall 
design of sugar-chain engineering research project were 
evaluated. 


- Fourth Liaison Conference (24 May, 1990) 


The ideas on the progress status of the sugar-chain 
engineering project and the budget requests of individual 
ministries were exchanged. 


- Fifth Liaison Conference (29 June, 1990) 


The opinions on the sugar-chain engineering research 
projects of individual ministries and the forms of the 
system for cooperation and coordination were 
exchanged. 


- Sixth Liaison Conference (16 July, 1990) 


The ideas on the overall design of the sugar-chain 
engineering projects of individual ministries were 
exchanged. 


- Seventh Liaison Conference (27 July , 1990) 


The overall plan of the sugar-chain engineering project 
and the establishment of Conference on Sugar-Chain 
Engineering Research (tentative name) were evaluated. 


- Eighth Liaison Conference (14 August, 1990) 
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The budgets of individual ministries for the research 
project were introduced and the overall plan of the 
project was further evaluated. 


- Ninth Liaison Conference (21 August, 1990) 


The basic agreement on the establishment of Conference 
on Sugar- Chain Engineering Research (tentative name) 
from individual ministries was obtained. 


- Tenth Liaison Conference (12 September, 1990) 


The ideas on the comprehensive promotion of inter- 
ministerially cooperated “‘sugar-chain”’ engineering 
research project were exchanged, and the basic agree- 
ment by individual ministries was obtained. 


Henceforth, each ministry plans to communicate and 
coordinate at the Liaison Conference on Sugar-Chain 
Engineering Research to endeavor to forge a system of 
consolidated promotion as a whole. 


2. On The Establishment of Conference on Sugar-Chain 
Engineering Research (tentative name) 


As another step toward realization of cooperation and 
coordination in sugar-chain engineering research and to 
facilitate effective promotion and development of sugar- 
chain engineering research, “Conference on Sugar-Chain 
Engineering Research (tentative name)” will be estab- 
lished in an appropriate time based on what have been 
discussed in Liaison Conferences on Sugar-Chain Engi- 
neering Research. 


(1) Purpose The purpose of Conference on Sugar-Chain 
Engineering Research is to facilitate a smooth execution 
of the research project through consultation and coorai- 
nation in formulation of the overall research plan, infor- 
mation exchanges, research exchanges (holding work- 
shops, common meetings for announcing research 
results, common symposia, etc.), etc. that are related to 
the sugar-chain engineering research project of the 3 
ministries and | agency. 


(11) Organization 


[Translator’s Note: Please see the attached chart] 
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Technologies for Productions and Applications of 
Complex Sugars 


{Next-Generation Industries and Technologies Planning 
Office] 


1. The Substance of R&D 


The body is consisted of four basic constituents, nucleic 
acids, proteins, lipids and sugars. Among these, sugars 
are becoming known in recent years to perform many 
beneficial functions which can not be performed by the 
body’s nucleic acids, proteins and lipids alone, and have 
raised the expectations of applications in industry. For 
instances, a sugar-chain affixed to an enzyme can elevate 
the enzymatic function of promoting a reaction to pro- 
duce a chemical, or a sugar-chain can recognize a specific 
substance or cells to act on them selectively to perform 
efficient maintenance of the body. 


In this project, elucidation of functions of complex 
sugars will be advanced, and upon this basis, establish- 
ment of technologies for synthesis and application of 
industrially useful complex sugars will be attempted. 


2. The Period of R&D 

FY 1991 - 2000 

3. Consigned Agencies 

- Undecided on the Enterprise. 


- Institute of Chemical Technologies, Fermentation 
Research Institute, and Research Institute for Polymers 
and Textiles. 


4. R&D in FY 1991 
(1) Estimated Requested Budget, 50 million yens. 
(2) The main points of R&D 


Elucidation of functions of complex sugars and, at the 
same time, development of technologies for syntheses of 
useful complex sugars. 








Conference on Sugar-Chain 
Engineering Research 
(Tentative Name) 





S&1 Inquest Committee 
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m— Liaison Conference of 
!nvolved Ministries 
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Life Science Division, R&D Bureau 


TT STA: 


—— MHW: Leadicg Medical Techn«logies Promotion 
Of fice, Economic Affair Division, 


Pharmaceutical Affair Bureau 


Biotechnology Division and R&D Division, 
AFF Technology Conference Affair Bureau 


p— MAFF: 





in MITI: 


Next-Generation Industries Planning 
Office, Agency of Industrial Science 
and Technology, Biochemical Industries 
Division, Basic Industries Bureau 


m= Lisison Conference of Research ——-— STA: IPCR 
Executing Institutions 


p— MHW: Undecided 


j———- MAFF: Undecided 





LL MITI: 


Private Research Institutes, 
Fermentation Research Institute, 
Research Institute for Chemical 
Technologies, Research Institute 
for Polymers end Textiles 





Fujitsu Announces New Parallel-Processing 
Supercomputer Models 


91P60035 Beying JISUANJI SHIJIE [CHINA 
COMPUTERWORLD) in Chinese No 39, 
10 Oct 90 p 29 


[Unsigned article: Fujitsu Announces New Large- 
Scale-Job Parallel-Processing Supercomputer Models” 


[Summary] Fujitsu recently announced two new large- 
scale-job parallel-processing supercomputer models in 
its VP2000 supercomputer series: the VP2400/40 and 
the VP2200/40, and simultaneously announced the new 
F6490 parallel-access high-di.ta-transfer-rate disk with 
its high-speed optical channel HIPPI (short for High- 
Performance Parallel Interface), which has a transmis- 
sion rate of |OOMB/second. The goal of these products 
has been to realize high data-transmission efficiency and 
to meet the high data-processing demands of large-scale 
scientific-calculation jobs. Fujitsu also estimated that 
the F8460 will be made available for use with the M 
series of general-purpose computers within | or 2 years. 


The model VP2400/40, formed from two model 20’s in 
the earlier VP2000 series (each model 20 consisting of 


one vector processor and two scalar processors), has 
vector and scalar processor cycles of 3.2 nanoseconds 
(ns) and 6.4 ns, respectively—reduced from the 4 ns and 
8 ns, respectively, of the older models. Processing per- 
formance is 2.5 times that of the 2400/20 and has 
reached 5 GFLOPS [billion floating-point operations per 
second], equivalent to the highest performance of the 
VP2600 (which has one vector processor and two scalar 
processors, with the same processor specifications; first 
units shipped from plant in June this year). In addition, 
Fujitsu simultaneously announced new system-memory 
control units that employ GaAs LSI chips; this is the first 
time such components have been used for mainframes. 


The F6490 is an “array disk,” which permits parallel 
loading of data onto several disk modules. Storage Tech- 
nology, a U.S. firm, is currently stepping up its develop- 
ment of this type of product. and this is the first 
commercialization of this product in the world. The disk 
modules are identical to the disk elements of the large- 
type F6427H disk (capacity of 1.89GB) used with gen- 
eral-purpose computers; |0 (eight for data, one for parity 
checking, and one spare) are arranged together and the 
whole assembly has a control motor with a “rotating 
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synchronous structure.” Data transfer rate is 36MB/ 
second, eight times that of the F6427; access speed is the 
same as that of the F6427. 


The HIPPI channel uses the high-speed interface 
UltraNet developed by the U.S. firm Ultra Network 
Technology Company. Its maximum data transfer rate is 
1GB/second, compared to the maximum value of 
4.5MB/second for the MBC [sic] (Block Multiplexer 
Channel) used in earlier VP-series models. 


Fuzzy Control Method Applications Described 
9I/FE0029A Tokyo NIHON FAZI GAKKAI in Japanese 
9 Jul 90 pp 51-52 


[Excerpt from an article by Shuta Murakami and Mikita 
Maeda of Kyushu Engineering University: ‘““The Design 
of Fuzzy Control Devices and Their Applications”’} 


[Excerpt] Applications of Fuzzy Control 


Below is a brief introduction to areas where the fuzzy 
control method has already been applied and areas 
where it is being applied. 


Automated Train Operation (ATO) by the Precognizant 
Fuzzy Control Method 


This method was developed by Hitachi Ltd. and is being 
used in the automated operational control of subway 
trains in Sendai. The notable features of this control 
method, used as the criteria for evaluating the control 
results, are its comfortable ride, safety, amount of elec- 
tricity consumed, and precision of its braking. An inde- 
pendent idea was introduced regarding the method for 
constructing the controls and the rules for their evalua- 
tion. The controls and their evaluation rules are com- 
posed of the following. 


Ri: If (u is Ci — x is Ai and y is Bi) then u is Ci, 


This is explained to mean “If, when u is Ci is imple- 
mented, the values of the evaluation indices x, y are Al 
and Bi respectively, the control rule Ri can be selected, 
and Ci can be produced as the control instruction.” In 
other words, when an operational quantity of Ci is used, 
the value of the evaluation indices x, y can be predicted 
from the knowledge of the control subject, and this 
means that if the uniformity of the premise part of rule 
Ri (the fuzzy compatibility degree) is greater than those 
of other rules, then along with selecting this rule, Ci will 
be produced as the operational quantity. 


The results of operational tests of this control method 
are said to have determined that the comfortability of 
the ride is good and that 10 percent more energy is saved 
than by the PID control device. 
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Use of Fuzzy Logic in Water Purification Plant Drug 
Injection Controls 


This is an example whose application is being carried out 
by Fuji Electric Co. Ltd. and Tokyo Engineering Univer- 
sity. The subject water purification plants are the 
Toyoseki Water Purification Plant in Akita and the 
Sagamibara Water Purification Plant in Kanagawa Pre- 
fecture. 


The notable features of this method are that it makes use 
of a method that includes the portion that could not be 
handled by the statistical medicine injection rate 
methods used in the past by assuming the revised 
amount by means of fuzzy inference, and that it makes 
use of a method seeking the target value of the medicine 
injection control device by means of fuzzy inference. 


The Rolling Load Distribution Control of a Finishing 
Rolling Machine 


This method is one which control the amount of the load 
on a variety of rolling machines used to roll materials to 
a desired sheet thickness. The control rule used here is 
one in which the conclusion is of a non-fuzzy functional 
form (example: if... then u=f(..)). This method constructs 
the conditions of the rule by means of the knowledge of 
experts, assumes the functional form of the conclusion is 
assumed by means of statistical processing from real 
operational data (expert control motion data), and 
designs the control device. At present, this control 
method is operating at Nippon Steel’s Nagoya Steel 
Manufacturing Plant. 


Fuzzy Controls of a Tunnel Excavation Device 


This method was developed by Tokyo Electric Power 
and Kumagai Gumi Co. Ltd., and uses fuzzy logic for the 
purpose of achieving two control objectives in tunnel 
excavation. 


The first is a method for controlling the pressure within 
the soil intake chamber by adjusting the speed of the 
excavation and the speed of removal of the excavated 
soil, for the purpose of maintaining a standard figure of 
the amount of the excavated soil. The other is a method 
for controlling the direction of the excavation by looking 
in the jack selection rules and their fuzzy logic for the 
pattern of the shield jack to be used, along with such 
things as the disparity between the excavation direction 
and the project line and the meandering volume of soil. 


Others 


In addition to those introduced above, there are the 
uniform sintering controls of Kawasaki Steel Corpora- 
tion and the temperature controls of hot water faucets of 
Matsushita Electric Industrial. Fuzzy controls are also 
being used in Mitsubishi Heavy Industry’s refuse incin- 
erator combustion controls and the automated dredging 
controls of its pump dredging ships, as well as the 
controls of autonomous mobile robots built by Tokyo 
Agricultural and Industrial University and at the 
authors’ research offices. Moreover, this is in the initial 
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stage of research, but there is also the control of the speed 
and steering of automobiles operated by the authors. 


In this way, fuzzy controls are being used everywhere, 
and applications are increasing each year. 


6. Conclusion 


There is the sense that fuzzy controls have finally 
reached a point of status after 11 years, and a variety of 
research results have confirmed that the application of 
fuzzy controls to control systems where satisfactory 
results have not been obtained up to now improved the 
control results. The future is hopeful for the design of 
control devices, the establishment of tuning systems, and 
the rounding off of basic research such as learning 
functions and safety discrimination. 


Moreover, consideration of fuzzy inference and the time 
for data processing in the use of fuzzy controls is 
important. For that purpose, the use of Yamakawa’s and 
Togai’s fuzzy computers and Arikawa’s and Shoda’s 
fuzzy logic memories are being considered as high-speed 
hardware computer processors, and the use of simple 
inference logic in software is also anticipated. Further- 
more, systems are being considered in which the most 
appropriate control devices are being prepared by the 
control response pattern, and according to the response 
pattern at that time, these control devices will be 
switched by fuzzy switching (not on-off). 


Development of Massively Parallel Processors 
Stepped Up 

91P60044 Beying JISUANJI SHIJLE [CHINA 
COMPUTERWORLD] in Chinese No 41, 

24 Oct 90 p 57 


[Unsigned article: “Japan Steps Up Development of 
Super Parallel Processors”’] 
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[Summary] Several large Japanese electromechanical 
manufacturers are stepping up development of super- 
level parallel processing computers, known as “mas- 
sively parallel processors” (MPPs). The “ADENA,” 
jointly developed by Matsushita Electric Industry Co. 
and Kyoto University, is to be commercialized by the 
end of this year [1990]. Fujitsu, which has already 
developed its "CAP256” special-purpose image pro- 
cessing computer, will put its improved model, the 
“CAP II,” on the market in Spring 1991. NEC and the 
Science and Technology Agency’s National Aerospace 
Laboratory are now cooperating on improvements to 
NEC’s "Cenju.” The Anritsu Company’s "QCDPAX,” 
developed under the guidance of Tsukuba University 
Professor Hoshino, will be applied to workstation devel- 
opment. Toshiba Corporation, NTT and other firms are 
also stepping up the pace of MPP development. 


The MPP with the currently highest performance is the 
Ncube,” manufactured by the U.S. firm of the same 
name; its peak speed is 27GFLOPS [billion floating- 
point operations per second]. Among supercomputers, 
the highest performer is NEC’s °SX3” at 22GFLOPS. At 
least in Catalogue performance, therefore, the MPPs 
outperform the supercomputers. The CAP II, the 
QCDPAX and other models are rated at over 
1OGFLOPS. Engineers at Matsushita are spending the 
next two years in a project to transform the ADENA; 
they will connect four improved "OHM,” MPPs 
together to reach |OOGFLOPS or more. 


MITI plans to concentrate on development of MPPs as 
an administrative project beginning in 1992 and is 
currently working out the details of specific guidelines 
and orientations. While the computer industry is some- 
what anxious, the Japanese government is adopting a 
policy of cooperation among industry, government, and 
academia for development of the MPPs. The intense 
competition involved will touch upon the interests of the 
United States and can lead to a new round of technolog- 
ical friction betwen Japan and the U:S. 





Table: Japan's Massively Parallel Processors (GFLOPS/unit) 
































Developer : Model Peak Performance Max. # of Processors 
Matsushita Electric Industry Co ADENA256 2.6 256 
Oo OHM256 25.0 256 
Fuyitsu CAP256 0.016 256 
—_ CAP Il 12.5 1024 

_ MAPLE — 16,000 
Anritsu QCDPAX 12.5 432 
NEC - Cenju 0.5 256 
NTT R256 05 256 
Toshi ba Prodigy -- $12 
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Long Term Forecast for Electric Power Supply 
and Demand 


91FE0090A Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 14 Jun 90 p 6 


[Text] According to an interim report, on 13 June the 
Supply and Demand Subcommittee of the Electric 
Industry Council completed its long range forecast for 
electric power supply and demand through the year 2010. 
On the electric power supply side nuclear power generation 
is already playing a central role as a petroleum substitute 
and by the year 2010 capacity will reach 72 million kW, a 
27 percent share. It will occupy an important position as 
an important energy source with a supply total of 473 
billion kWh, a 43 percent share. This report will present 
the details concerning the forecast. 


The circumstances surrounding present-day electric power 
are represented by the strengthening of the anti-nuclear 
movement and coping with world environmental problems 
and so the restricting factors on the electric power supply 
side have come to be revealed. On the other hand electric 
power demand in Japan is expected to reflect the diversi- 
fication of the public standard of living and the public 
drive for amenities and fairly large increases are expected 
to continue into the future as well, driven by residential 
demand. Consequently, if events evolve in this way, in the 
future there will certainly be apprehension concerning the 
extreme tightness of electric power supply and demand. In 
particular the fragility of energy supply in Japan which has 
few natural resources will serve to intensify these fears. In 
addition the existence of regional differences in demand 
for electric power, along with regional differences in power 
source siting has given rise to the possibility of regional 
differences in how tight supply and demand are. 


In other words in the future we will be encountering 
situations which we have never experienced before and it 
will be necessary to change our old ways of thinking in 
regard to how to cope with them. To this end we will of 
course have to expand the supply side beyond what it is at 
present and make every effort to develop power sources. In 
addition we will not only have to cope in the traditional 
way with quantifying expected demand and then working 
al assuring that we have the supply power to meet it, but in 
coping with the demand side as well we will have to expand 
the areas in which measures are taken. Electricity is 
priceless secondary energy and it 1s thought that making 
progress on its completely efficient use will require an 
effort to limit demand to as rational a range as possible. 


The Development of a Supply-Side Accommodation 


1. Building a Suitable Power Source Structure 


In building a suitable power source structure, we will 
have to make our major goal the “assurance of strong 
supply capacity,” to pay adequate attention to “reducing 
supply costs’ and “improving harmony within the cor- 
porate economic environment,” and to maintain an 
adequate balance without relying too much on a single 
type of power source. 
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2. Promoting the Development of Atomic Energy 


Nuclear power generation has stable fuel supply and 
price and outstanding economic and environmental 
characteristics and so it will be necessary for Japan to 
promote its utilization to the upmost as valuable quasi- 
domestically produced energy. 


Nevertheless, when one takes into account the fact that 
there are limits to our flexibility in dealing with increases 
in demand in terms of power source development and 
operational planning for nuclear power generation, its 
proportion within the power source structure can be 
considered to be at suitable levels. 


In addition while the superiority of nuclear power gener- 
ation has been proven, the public consciousness lacks 
confidence in atomic energy, feels that information is 
inadequate, and has doubts and uneasy feelings about its 
safety. Because of this the idea has come into play that we 
should adopt a cautious attitude about development and 
so it can be said that there are problems in terms of social 
acceptance. For this reason we must gain broad-based 
public understanding and confidence. In order to develop 
reliably the necessary scale of nuclear power generation, 
the establishment of the nuclear fuel cycle will be essential 
to atomic energy development, especially for back-end 
policies. Because of this, in the future it will be necessary to 
gain broad-based public understanding and cooperation 
and for both the government and the people to work 
positively. In regard to measures for the processing and 
treatment of radioactive wastes, it will be necessary to 
work actively toward policies which are both integrated 
and all-encompassing. At the same time in regard to 
policies regarding the processing and disposal of high level 
radioactive wastes, it will be especially important to 
quickly present an acuon program and to work toward 
implementing it. 


On the other hand as we work toward constructive public 
judgements and discussions regarding atomic energy 
development, it will be important for individuals in the 
government and the electric power industry to stress clear 
assurances for both the disclosure of appropriate atomic 
energy information and its active dissemination and at the 
same time to expand more effective PA measures. 


3. Coping with World Environmental Problems 


Although the scientific mechanisms behind greenhouse 
effect problems are not yet understood, the electric power 
industry must both adequately consider the assurance of 
stable supply and devote itself to a possibly limited effort 
to control the generation of CO,. To this end it will be 
necessary to work at controlling the amount of CO, 
emissions by improving generation efficiencies, to pay 
adequate attention to major problems in putting together 
the make-up of power sources and to work hard at 
increasing the weight given to power sources which gen- 
erate iittle CO). 
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The Development of a Demand-Side Accommodation When one looks at the new power supply and demand 
Situations which we will attempt to control in the future, it 
will not be an era in which the demand side will be able to 
use electric power without limits and it is thought that an era 
will soon come in which the demand side will have to pay 
adequate attention to the balance of power supply and 
demand. On the basis of a recognition of this fact we will 
have to sincerely avoid these situations as they arise in the 
future, to appeal to the public regarding situations where the 
quantity and quality of demand is in conflict with limita- 
tions in supply relative to the acceptance of companies, and 
to promote a consciousness and recognition of these facts. 


Promoting the Understanding of Demand in Regard to 
Power Supply and Demand Problems 


As stated previously, future power demand is expected to 
expand considerably based on residential demand. On the 
demand side as demand for electricity increases because of 
the drive for amenities, power supplies will be restricted 
because of environmental protection and the anti-nuclear 
power movement. We will have to recognize that the fact 
that these are mutually contradictory demands. 





Expected Demand For Electric Power 












































Category 1988 2000 2010 Expansion Expansion 
(actual) 88/00(%) 00/1 0(%) 
Residential 2,812 4,520 5,750 4.0 2.4 
(41.8) (48.7) (53.3) 
Industrial 3,911 4,750 5,050 1.6 0.6 
(58.2) (51.3) (46.7) 
Total Demand 6,723 9,270 10,800 2.7 1.5 
(100) (100) (100) 
Electric Industry Use 5,974 8,300 9,730 2.8 1.6 
(88.9) (89.5) (90.1) 
Independent Genera- 749 970 1,070 2.2 1.0 
tion/Consumption 
(11.1) (10.5) (9.9) 
Max. Demand Power 121.45 172.5 202.1 3.0 1.6 
(MkW) (Elec. Ind. 
Use) 
Yearly Load Rate 59.5 58.4 58.4 : 




















( ) = Component Percentage 





Points Within the Supply and Demand Forecast 


Power Demand 


(1) Overall Demand for Electric Power: Under the assump- 
tion that there will be constant efforts on the industrial 
side to rationalize the use of electric power and on the 
residential side to conserve the power used by home 
appliances, to reduce heat in residences and buildings, and 
to conserve the power used by OA equipment, demand is 
expected to expand by about 2.7 percent per year for the 


years 1988 to 2000 (as opposed to a GNP elasticity value 
of about 0.7) and by about 1.5 percent per year from 2000 
to 2010 (as opposed to a GNP elasticity value of about 
0.5) 


(2) Independent Generation—Independent Consumption: 
In light of the slowing of industrial expansion which would 
accompany a shift toward an industrial structure with 
minimal electric consumption and considering new energy 
sources on the residential side including sunlight and 
cogeneration using fuel cells, demand is expected to 
increase about 2.2 percent per year for 1988 to 2000 and 
by about 1.0 percent per year for 2000 to 2010. 





Electric Power Supply Targets 
**Generated Electricity (100 Million kWh)** 
































1988 2000 2010 
Component % Component % Component % 
Atomic Energy 1,776 26.6 3,290 35 4,730 43 
Coal 636 9.5 1,560 16 1,630 15 
LNG 1.414 21.2 1,880 20 2,010 18 
Hydropower 886 13.3 1,010 11 1,180 11 
(General) 801 12.0 850 9 990 u 
(Pumped) 85 1.3 160 2 190 2 
Geothermal 11 0.2 60 l 210 2 
Petroleum 1,944 29.2 1,630 17 1,050 10 
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Electric Power Supply Targets 
**Generated Electricity (100 Million kWh)** (Continued) 
1988 2000 | 2010 
Component % Component % Component % 
Methanol - - - 40 0.3 
Dispersed Power . 30 0.3 250 2 
Sources 
Total 6,668 100 9,460 100 11,090 100 























(Dispersed Power Sources: Fuel Cells, Sunlight, and Wind Power) 





Power Supply 


In order to assure the supply capacity necessary for a 
balance between supply and demand while keeping in 
mind the building of the most suitable power source 
components, it will be necessary to promote the devel- 
opment of various power sources on the basis of the 
fundamental ideas expressed above. 


(1) Atomic Energy: In light of its outstanding fuel supply 
and price stability and economic and environmental char- 
acteristics, it will have to rank as a basic force in supply and 
we will have to promote its development as much as 
possible. However, because of the fact that there are limits 
to flexibility in dealing with demand increases on the basis 
of power source development and use planning, it has a level 
which is proper for the proportion of power source structure 
which it occupies. In addition the assurance of public 
acceptance is the most important factor in the utilization of 
atomic energy. 





Power Source Make-up By Year 
(Unit=Million kW) 









































1988 2000 2010 
Component% Component% Component% 

Atomic Energy 28.7 17.4 50.0 22 72.0 27 
Coal 11.12 6.7 29.6 13 40.0 15 
LNG 33.06 20.1 $0.3 22 53.0 20 
Hydropower 36.13 21.9 44.5 19 $1.7 19 

(General) 19.13 11.6 21.5 9 25.0 4 

(Pumped) 17.0 10.3 23.0 10 26.7 10 
Geothermal 18 0.1 1.0 0.4 3.5 l 
Petroleum 55.63 33.8 $1.2 22 40.2 15 
Methanol - 1.0 0.4 
Dispersed Power 1.1 0.5 5.7 2 
Sources 
Total 164.82 100 227.7 100 267.0 100 























(Dispersed Power Sources: Fuel Cells, Sunlight, and Wind Power) 





(2) Coal-Steam Fired: Because it has outstanding fuel 
supply stability and economic characteristics, and in spite 
of the fact that we are dependent on fixed quantities, it will 
be widely used as the base median power source with plans 
to improve generating efficiencies to deal with world 
environmental problems. As a result, although the number 
of facilities will increase after the year 2000, the amount of 
electricity that it generates will remain almost flat. 


(3) LNG-Steam Fired: Because it has excellent environ- 
mental characteristics, it continues to be utilized as a 
power source for proximity to high demand areas. 
Although it will rank as a median peak power source, 
because a considerable amount has already been intro- 
duced, it will maintain the current share that it occupies 
among power sources. Active utilization will continue 
even as we worry about LNG procurement with long term 
Stability. 


(4) Hydropower-Geothermal: Because these are out- 
Standing in terms of environmental burdens such as CO, 


and because they possess extremely good supply stability 
as domestically produced energy, their development will 
be actively promoted fundamentally as a basic power 
source. Moreover, because pumped water power genera- 
tion is excellent for following daytime loads, in the future 
we will work at developing a fixed percentage. 


(5) Petroleum-Steam Fired: As we give consideraticn to 
international agreements and strive to reduce our degree of 
dependency, we recognize its flexibility and operational 
characteristics. It will rank as a peak power source and as 
one with a buffer function. 


(6) Methanol-Steam Fired: Suitable utilization is planned 
on the basis of trends toward technical development as a 
power source supplementing petroleum steam fired gener- 
ation. 


(7) Dispersed Power Sources: Development will be actively 
promoted in light of trends toward technical development 
and the local siting of demand for electricity and heat. 
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New Optical Technique To Promote Development 
of Optical Devices, Optical Computers 


91P60042 Beying KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 30 Oct 90 p 1 


[Article by Shi Guoan: *Semiconductor-Controlled 
Spontaneous Emission Light Successfully Achieved: 
Opens New Paths for Development of Optical Function 
Devices and Optical Computers’’] 


[Summary] According to a report in the Japanese journal 
ENERGY CONSERVATION AND AUTOMATION, 
scientists at NTT’s Basic Research Institute recently 
conducted the world’s first successful experiment in 
achieving spontaneous emission in light controlled by 
semiconductors. The report says that, although semicon- 
ductor lasers are now commonly used as microdevices 
and as power sources for optical communications, their 
large power consumption and heat output have 
restricted the aggregation of the laser output. The spon- 
taneous emission achieved by the NTT institute via 
controlled light has reduced pow: consumption to one 
part in several ten thousands compared to the former 
method and also permits improved aggregation of the 
semiconductor laser output. This experiment is therefore 
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a major step forward in the development of high- 
Capacity optical communications and of optical function 
devices for optical computers. 


The spontaneous emission form of optical emission—as 
opposed to the stimulated emission form—comes from 
atoms in a very high energy-level state. The stimulated 
and emitted light is a result of natural vacuum field 
wave motion.” Vacuum field wave motion was first 
successfully controlled by a research group at the Uni- 
versity of Washington in U.S. in 1985; the U.S. group 
used vacuum tubes for control. 


According to the Japanese press report, the NTT 
research group is the first in the world to successfully 
apply semiconductors to control vacuum field wave 
motion. The new technique will prevent the loss of 
useless light generated by semiconductor lasers and 
thereby will greatly reduce power consumption. This will 
in the future permit the integration of 100,000 to | 
million devices onto one 1|-centimeter-square chip, 
which will in turn permit the development of optical 
function devices with a very high degree of integration, 
as well as open new paths for the development of optical 
computers. Applications are also seen in the areas of 
high-capacity optical communications and optical detec- 
tion. 
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Hitachi Develops Neural-Net LSI 


91P600374 Shanghai DIANZI JISHU [ELECTRONIC 
TECHNOLOGY] in Chinese No 9, Sep 90 p 5 


{Article by Chen Shanhai: *Neural-Network LSI"’} 


[Text] Hitachi recently trial-produced a neural-network 
LSI circuit. This 5-inch-diameter silicon chip, onto 
which are integrated 576 neurons (equivalent to 19 
million transistors), was fabricated with a 0.8-micron 
CMOS gate-array technology. The appearance of this 
chip accelerates the pace of development of small, low- 
cost, practical neurocomputers, ultimately toward the 
realization of an ultrahigh degree of integration on a 
functional scale with that of the human brain. A human- 
brain-analog neurocomputer can solve [certain] prob- 
lems difficult for an ordinary computer. [For example,] 
while a supercomputer might require six hours to process 
a certain problem, the neural network would only need 
58 milliseconds. 


New Superconducting Device with Operating 
Speed Higher Than That of Supercomputers 
91 P60048 Beijing JISUANJI SHIJIE [CHINA 
COMPUTERWORLD] in Chinese No 43, 

7 Nov 90 p 29 


{Unsigned article: “Japan Trial-Manufactures New 
Superconducting Magnetic Flux Quantum Parametric 
Device’’] 


[Summary] As part of the “Goto Magnetic Flux 
Quantum Information Project” (named after project 
director Prof. Eiichi Goto of the Physics Department at 
Tokyo University), the Creative S&T Advances Enter- 
prise Division of the Japan New Technology Enterprise 
Group recently achieved the first successful trial produc- 
tion of a new superconducting “magnetic flux quantum 
parametric’ device, which has an operating speed almost 
100 times that of current supercomputers and a power 
consumption only one | millionth that of a silicon 
device. The newly developed chip—destined by agree- 
ment of the experts to be invaluable in the development 
of super-high-speed, low-power superconducting super- 
computers—is 2.5 square millimeters; on its silicon 
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substrate, four of the new devices are fabricated. When 
cooled in a liquid-helium environment (temperature of 
minus 269°C), all of the single devices had a measured 
switching speed of 30 picoseconds, a speed almost 100 
times faster than the value of 2 nanoseconds for the 
fastest supercomputers now available. Linewidth of the 
trial-manufactured device is 5 microns, but when current 
0.5-micron VLSI technology is applied, speed can be 
increased another 10 times. 


The magnetic flux quantum parametric device is a new 
type of super-high-speed logic device developed from 
two Josephson devices connected together; it relies not 
on current but rather on a magnetic flux quantum to 
transfer a signal. The basic theory was first developed by 
Prof. Goto and a research gruop from Hitachi Ltd. in 
1986. After the successful trial production of the new 
device, the scientists involved commented that it will 
open new paths for the development of a supercon- 
ducting computer superior even to the Josephson com- 
puter. 


New 32-Bit Microprocessor Developed 


91P60037B Beying WUXIANDIAN [RADIO] 

in Chinese No 9, Sep 90 p 5 

{Article translated [from Japanese] by Hu Yunlin: *32- 
Bit Microprocessor’’] 


[Text] Fujitsu, Hitachi, and Mitsubishi have jointly 
developed the TRON-specification-based high- 
performance 32-bit microprocessor G-MICRO300 via a 
l-micron CMOS processing technology. The new pro- 
cessor has 900,000 transistors integrated onto one 15.98- 
square-millimeter chip. At an operating clock frequency 
of 25MHz, the benchmark-testing performance points 
were 34,000 cycles per second and 17MIPS [million 
instructions per second]. This chip, which has a 16-bit 
block-transfer function (up to 80MB per second) as its 
main characteristic, has one 2kB_ ultra-high-speed 
instruction buffer and one 2kB ultra-high-speed data 
buffer, as well as 128 TLB [translation lookaside buffer] 
(compiler support buffer) entries; this makes the chip 
suitable for a multitasking operating environment. The 
chip will be separately sold by the three companies at an 
earliest date of Spring next year [1991]. 
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JAIF Urges Public Consensus 
YOFE0230A Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 12 Apr 90 pp 1, 2 


{Yext] On 9-11 April the Japan Atomic Industrial Forum 
(JAIF) held its 23rd annual conference at the National 
Kyoto-International Hall. The keynote theme of the 
conference was “Problems in Achieving Harmony 
Between Atomic Energy and the Public” and there was a 
total of over 1200 participants, including both general 
attendees and representatives from international organi- 
zations from 20 countries around the world. 


T. Enjo, the president of JAIF, first led an airing of 
opinions and stated that “The world now faces a new 
historical epoch in which a new order superseding ide- 
ologies will be built.” He stressed that while this is 
happening, it will be necessary for Japan to play the role 
of pioneer in attaining a mature atomic civilization. 


The president first stated that “It is natural that safer 
equipment and facilities will be developed for atomic 
power use.” and then in regard to recent discussions 
concerning atomic energy, he went on to say that 
Although there is uneasiness about the safety of atomic 
energy technologies and there are some people who feel 
that 11s use should be stopped, they are denying both the 
advance of technology and posterity’s freedom of choice 
concerning energy sources.” He emphasized that 
‘*Uneasiness about safety is not a denial of atomic energy 
and should probably be directed toward demands for the 
development of safer technologies.” 


T. Mukaibo, chief representative of the Atomic Energy 
Commission, next greeted the assembly and emphasized 
that “In the future we will build a record of safe 
operation by working even harder at assuring safety. At 
the same time I hope we can work to increase public 
knowledge about atomic energy to a degree greater than 
we have had to date.” 


K. Omae, chairman of the JAIF Annual Conference 
Preparation Committee, stated that “Up to now, we 
have spoken too little about safety in nuclear power 
generation,” and he talked about the importance of using 
the conference to broaden discussion. 


During Session |, I. Szabo, a high o} ‘icial in Hungarian 
industry, stated that ‘We must push ahead quickly with 
energy development,” and talked about the fact that we 
are expecting great things from atomic energy as an 
energy source. 


Then during Session 3, “Why does the public have such 
views on atomic energy?” which was held on the second 
day, lively debates were held; “We have to say positively 
that the risk (in nuclear power) really is a risk and if this 
is done, people will come to be more impressed with the 
credibility of people in the business. This will be the first 
step in a dialogue.” (T. Kinoue, Professor at Kyoto 
University) and “We should establish a legislative 
system in which the public holds discussions on common 
ground.” (T. Ishibashi, lawyer) 
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During Session 5 in which the conference was summa- 
rized, commentator S. Tawara was made conference 
head and future topics were debated as they heard the 
atomic energy policies of both the Liberal Democratic 
and Social Democratic Parties. 


H. Mitsuka, investigative committee chairman for a 
previous LDP government, stated that “As far as waste 
goes, it is produced no matter what form of energy is 
used. It is essential that it is managed safely and it is not 
exaggerating to say that human existence is in confron- 
tation with waste.” In regard to radioactive waste, he 
emphasized that “We believe that solutions are possible 
through technology.” 


S. Ito, political commission chairman for the Social 
Democratic Party, stated that “Up to now there has been 
a tendency for the opposition movement on the nuclear 
power side to oppose party policy no matter what. In the 
future we will have to consider the overall effects of the 
party’s energy policies.” He explained that after the 
party’s general assembly last week, they were instructed 
by the Secretary to form policies on the basis of statistics. 


Finally, Preparations Committee chairman Omae 
summed up the conference and formulated and then 
proposed a “Declaration of Interdependency Regarding 
Nuclear Power Generation (Proposed) which would 
point out the importance of public consensus. 


S. Kobayashi, conference vice-chairman, concluded the 
conference by stating “I hope we will embrace the 
declaration of interdependency and put forth our best 
efforts so that the nuclear industry can make this pro- 
posal come true.” 


The Essentials of the Declaration of Interdependency 
Concerning Nuclear Power Generation 


The gist of the declaration of interdependency con- 
cerning nuclear power generation which was published 
by Preparation Committee Chairmar. Omae at the JAIF 
Annual conference is as follows: 


With the advance of information, international society 
has quickly increased the extent of our interdependency. 
As this has come about, the atomic energy industry 
which has grown as a part of energy policy in many 
countries has likewise increased its stature as one of the 
international communities of destiny. 


The TMI and Chernobyl accidents have become matters 
of widespread public concern and as our present recog- 
nition of environmental problems has increased, the 
solution of not only social and political issues, but 
geopolitical problems as well has become essentia! to the 
promotion of nuclear power generation. There 1s like- 
wise a recognition of the fact that if another incident of 
the Chernobyl magnitude should occur, it will become 
extremely difficult to promote nuclear power generation 
in any country. For this reason it will be necessary for 
governments in all countries to continue to increase their 
understanding of all of these complexly intertwined 





JPRS-JST-91-008 
12 March 1991 


elements and to learn accurately the state of the interac- 
tive relationships of these elements. 


Furthermore, interacting policy decisions impact each 
other in important ways and it is commonly recognized 
here that when assumptions concerning energy demand 
run up against conditions unanticipated even countries 
which could be said to be promoting nuclear power, all 
organization personnel will be greatly influenced in 
terms of their administration of these various energy 
policies. In addition, with the existence of this kind of 
remarkable mutual interdependence, at the present time 
it is recognized that no country has been capable 
obtaining the data, facts, and analysis necessary to 
formulate its overall energy policy prudently and reliably 
over long periods of time. 


For example: 


—The risks and costs of the exploitation, supply, trans- 
port, operation and wastes for oil, coal, LNG, atomic 
and hydropower, our principal sources of energy, and 
also their long-term impact on the environment and 
ecology. 


—Whether or not we will ever be able to achieve 
alternative energy such as solar, wind, tidal, geother- 
mal, and fusion which are both powerful and environ- 
mentally acceptable. 


In other words our present level of knowledge is not even 
at a point where overall evaluation is possible in terms of 
economic characteristics, safety, reserves, environ- 
mental systems, ecological systems, social acceptability, 
timeframe, geopolitics, etc. 


With this degree of uncertainty, people have been greatly 
concerned and have felt uneasy about atomic energy, an 
energy source which is difficult to understand; up to now 
there has not been an effective and constructive dialogue 
with the public. However, countries with advanced 
atomic energy will have to confront the present situation 
in which atomic energy has become an essential, deci- 
sively important source of energy. 


This present situation and the estrangement of public 
opinion has not only caused failures in energy policies 
for all of Japan, but has also become a significant threat 
to peace and economic stability in the world. One of the 
Causes precipitating this situation is the fact that we have 
not paid enough attention to investments in governmen- 
tal/social questions which are very much in the forefront 
and which emphasize hard facts such as the safety and 
cost superiority of atomic energy. For this reason in the 
future it will be necessary for people in the industry to 
make active investments focusing not only on technical 
and economic aspects, but on social science issues as 
well. 


—Research into the formulation of social acceptance. 


—Improving techniques for dialogue with average 
people. 
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—The cultivation of experts who understand advanced 
technology. 


In addition policy makers will have to work together 
toward the rapid promotic : of a framework for the 
building of a new international order. 


—From national AEC (atomic energy commissions) to 
international AEC. 


—TQA (total quality assurance) and the transfer of 
technology to countries with nuclear power genera- 
tion. 


—The release and exchange of technology and informa- 
tion. 


—The safe management of plutonium. 


—R&D in support of energy policies which are both 
long-term and all-encompassing. 


—Assistance in solving energy and environmental prob- 
lems in developing and undeveloped countries. 


We believe that the continuation of these kinds of efforts 
will ultimately be the shortest and best way to gain social 
acceptance for atomic energy and we here declare this to 
be our common belief. 


Construction of Five Nuclear Plants Expected in 
the Next Two Years 


90FE0230B Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 19 Apr 90 p 1 


[Text] On 13 April the Ministry of International Trade 
and Industry (MITI) completed and released the details 
of the 1990 Electric Power Construction Plan presented 
by the nation-wide electric industry. According to the 
plan, peak Japanese electric power demand for the year 
1999 is expected to be 169.21 million kW (an average 
yearly increase of 3.1 percent) and in order to meet this 
demand the industry is expected to submit a plan to the 
Electric Power Development Coordination Council for 
the next two years for 4.74 million kW in nuclear power 
(five plants), 3.48 million kW in steam fired power (13 
plants), and 1.79 million kW in hydropower (33 plants), 
for a total of 10.01 million kW. 


According to the plan, total demand for electric power in 
Japan ten years from now in 1999 is expected to be 908.8 
billion kWH (an average yearly increase of 2.8 percent). 
Compared to previous forecasts, this is an upward cor- 
rection of 0.1 percentage points in average yearly 
increase. 


Within this demand, against a background of qualitative 
increases in housing levels which will accompany 
increased demand for amenities and an improved stan- 
dard of living, public welfare demand is expected to 
increase greatly at a yearly rate of 4.1 percent. On the 
other hand industrial demand is expected to rise at an 
average yearly rate of 1.7 percent. 
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Peak electric power in 1999 is expected to be 169.21 
million kW (an average yearly increase of 3.1 percent). 
Compared to previous forecasts, this is a decrease of 0.1 
percentage points for average yearly increase. This is due 
to the fact that although the load rate will continue to 
decrease in the future, the rate of decease is expected to 
be slower than forecasts in previous years. 


In order to respond to this demand, MITI has decided 
that “In the next 10 years it will be necessary construct 
generating plants as follows: 7.76 million kW of 
hydropower, 32.51 million kW of steam fired power, and 
18.86 kW of nuclear power.”’ 


Under this fiscal year’s Electric Power Construction 
Plan, “We will begin construction planning and submit 
power development plans to the Electric Power Devel- 
opment Coordination Council for 21 hydropower sites 
with 90,000 kW, three steam-fired sites with 2.03 million 
kW, and one nuclear power site with 610,000 kW. For 
1991 we will do the same for 12 hydropower sites with 
1.7 million kW, 10 steam fired sites with 1.45 million 
kW, and four nuclear power sites with 4.13 million kW.” 


The nuclear power plant which is expected to be sub- 
mitted to the Council for this fiscal year is at Oma (ATR, 
606,000 kW output, expected to begin operation in 
March, 1999). The sites expected to be submitted for 
FY91! are Higashidori (Tohoku Electric Power, 1.1 mil- 
lion kW, expected to begin operation after 2000), 
Namie-Kodaka (Tohoku Electric, 820,000 kW, expected 
to begin operation after 2000), Ashihama No 1, 2 
(Chubu Electric, 1.1 million kW each, expected to begin 
operation in 1999-2000). 


As a result of this program, by 1999 power sources are 
expected to be composed of 43.96 million kW of 
hydropower (a 19.6 percent share), 131.95 million kW of 
steam fired power (a 58.9 percent share) and 48.14 kW of 
nuclear power (a 21.5 percent share). Electric power 
generating shares for FY99 are expected to be approxi- 
mately: nuclear power, 33 percent; LNG, 20 percent; 
petroleum: 18 percent; coal, 15 percent; and 
hydropower, |1 percent. 


Laser Uranium Enrichment Laboratory Completed 
YOFE0230C Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 17 May 90 p 2 


[Text] The Laser Enrichment Technology Research 
Association has been looking into uranium enrichment 
using the laser method and on 14 May they announced 
that they had recently completed their experimental 
device facility constructed within the Japan Atomic 
Energy Research Institute’s Tokai Research Center. The 
facility is scheduled in July to begin regular uranium 
enrichment testing involving a total system combining 
both laser and separation equipment. 


Construction on the experimental device facility has 
continued since June of last year. 
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The facility has been set up as a total system with 
elementary equipment such as lasers, separators, and 
evaporation-recovery devices On which many improve- 
ments have been made. Beginning in July they will use 
the equipment for shake-down operation in preparation 
for regular continuous operation and for basic testing for 
obtaining baseline data for each of the devices. 


In practical terms they will gather data including photo- 
ionization characteristics and dissociated ion recovery 
characteristics by performing adjustment operation of 
the laser and separation devices. In this way they intend 
to improve the uranium recovery efficiency by varying 
operational conditions such as laser output and uranium 
vapor density characteristics. After they have performed 
this type of basic experimentation for approximately half 
a year, they plan to set up the necessary supplementary 
devices and to begin basic experimentation by next fiscal 
year. 


In their experiments they will not only perform about 
200 hours of continuous operation and run uranium 
enrichment tests with a target scale of one ton SWU per 
year, but will also confirm both overall system perfor- 
mance and reliability under continuous operation. 


Basically, uranium metal is heated to high temperature 
using an electron gun, uranium atoms are vaporized, 
laser light is beamed onto the uranium vapor and only 
the uranium 235 is selectively excited. There is an 
additional procedure in which ionization is caused by 
laser beaming and recovery is made using a cathode low 
enrichment uranium recovery plate. Because its separa- 
tion efficiency is a great improvement over existing 
methods such as gas diffusion, if it can be made prac- 
tical, its economic characteristics will have great appeal. 


The area of the experimental device facility site is 9600 
square meters. The area of the building is approximately 
3600 square meters. A part of the building has two 
stories. The cost for construction and testing will be 
approximately ¥8 billion. Staffing will be about 80 
personnel. 


Nuclear Power Utilization Rate Tops 70 Percent] 
90FE0230D Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 12 Apr 90 p 2 


[Text] According to a study by the Japan Atomic Indus- 
trial Forum, the facility utilization rate for Japanese 
nuclear power generating plants (including the “Fugen”’) 
was 70 percent for FY89. Although this is a slight drop 
from 71.4 percent for the previous year, this is the 
seventh continuous year in which the 70 percent level 
has been achieved and high operational percentages have 
become a fixture. 


Looking at the trends in the facility utilization rate for 
1989, because April, May, and June was the time for 
periodic inspections anticipating the summer demand 
period, approximately ten reactors entered periodic 
inspection all at once and the utilization rate shifted to 
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the middle of the 60 percent level. However, as we 
entered July, with five reactors resuming operation one 
after another and with favorable work at Tomari #1 
which had resumed operation the month before, the rate 
rebounded nicely to 79 percent. By August three more 
reactors resumed operation and the utilization rate rose 
to the 80 percent level. During September four more 
reactors entered periodic inspection, resulting in a 73 
percent utilization rate. Thereafter, October had 69 
percent, November 69 percent, December 72 percent, 
and January 68 percent, thereby showing a solid shift to 
around 70 percent. In February periodic inspections 
mounted, resulting in a 60 percent utilization rate and 
hitting the low point of the year, but in March the rate 
recovered to 66 percent. 


The PWR utilization rate for last fiscal year was 74.6 
percent and the BWR rate was 66.5 percent. The Min- 
istry of International Trade and Industry (MITI) feels 
that the reason for the favorable BWR rate ‘can be 
considered to be the fact that the number of periodic 
inspections has decreased compared to previous years 
and the fact that there have been fewer instances of 
primary coolant pump circulation vane attachment bolt 
replacement work.” They feel that the reason for the 
decreased BWR utilization rate ‘can be considered to be 
the fact that the periodic inspection period for Reactor 3 
at Fukushima #2 was greatly extended.” 


MITI has stated, ““When utilization rates (calendar year) 
for the major countries are compared, the Japanese rate 
is virtually the highest.” 


On the other hand the average period for continuous 
operation in Japanese nuclear power plants reached 347 
days. This is an 11 day increase over the previous fiscal 
year. 


According ‘“‘Nuclear Power Incident/Problem Statistics 
for FY89” which MITI released on April 6th, the 
‘number of incidents/problems” for last fiscal year was 
22 (0.6 incident per reactor), thereby maintaining an 
extremely low level. When this total 1s broken down, 
there was one instance of automatic shutdown during 
operation, ten instances of manual shutdown during 
operation, and ten incidents discovered during reactor 
shutdown. In all cases there was no radioactive impact 
on the surrounding environment. 


New Method of Uranium Enrichment Gains 
Successful Result 

9]FE0107B Tokyo GENSHIRYOKU SANGYO 
SHIMBUN In Japanese 6 Sep 90 p 1 


[Text] Japan Atomic Energy Research Institute (JAERI) 
is proceeding with nuclear laser technology for uranium 
enrichment and it has announced that major develop- 
ments have been obtained pertaining to the economics of 
uranium enrichment by nuclear laser methods. As a 
result of performing demonstrations to evaluate ura- 
nium 235 separation capability with natural uranium as 
the starting material for four days, 0.01 grams per hour 
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of enriched uranium with a degree of enrichment of 5 
percent or more was successfully recovered and the 
recovery rate of uranium 235 was increased to 65 per- 
cent. 


JAERI Achieves Uranium 235 Recovery Rate of 65 
Percent 


By means of uranium enrichment by nuclear laser tech- 
nology, uranium 235 is only selectively enriched by 
irradiation of evaporated uranium atoms. JAERI began 
studies of this method beginning in 1984. 


The main results of the current studies were: (1) 0.01 
grams per hour of enriched uranium with a degree of 
enrichment of 5 percent or more, which is important for 
practical use, was successfully obtained, (2) a uranium 
235 recovery rate of 65 percent was achieved, and (3) an 
enrichment energy efficiency of 4 grams SWU/KW hour, 
which is approximately ten-times that with gas diffusion, 
was reached. All three of these findings were the highest 
standards from among international data that has been 
announced. 


Uranium enrichment by nuclear laser technology was 
presented in data pertaining to theoretical demonstra- 
tions by Lawrence Livermoore National Research Lab- 
oratory of the U.S. in 1974 and JAERI was the second in 
the world to initiate basic research beginning in 1976. 
Moreover, approximately 100 micrograms of 24 percent 
enriched uranium was successfully recovered as a result 
of theoretical demonstrations in 1982. Basic engineering 
Studies were started in 1984 and led to the current 
results. 


In the studies, metallic uranium is impacted and heated 
by an electron beam to produce zonal uranium vapor. 
On the other hand, a color laser is operated by a 200 
hertz excimer laser and the color laser light of high 
monochromaticity that is generated irradiates uranium 
atoms so that they fly at a speed of approximately one 
thousand meters per second. As a result, the uranium 
235 is selectively excited and ionized. Furthermore, an 
electric field is applied to these ions and the uranium 235 
is recovered on an electrode plate. In addition, it 1s 
estimated that the separation capability of the laboratory 
device operated on an experimental scale in the current 
study is approximately 0.5 kilograms SWU/year. 


The “Laser-Enrichment Technology Research Group” 
was established in 1987 to perform practical research of 
uranium enrichment using nuclear laser technology. This 
group has been cooperating with JAERI and 1s per- 
forming studies aimed at producing on the order of one 
ton SWU/year. However, JAERI also hopes to continue 
with basic research, such as development of methods for 
recovery of uranium of a higher atomic density and 
studies of wavelength combinations at which superior 
photoionization efficiency is provided, in order to fur- 
ther improve uranium 235 recovery efficiency and 
energy efficiency. 
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Modified JRR-3 Passes Trial Operation 
Y9]FE0107A Tokyo GENSHIRYOKU SANG YO 
SHIMBUN in Japanese 13 Sep 90 p 5 


[Article: Modified JRR-3 Complete 100 Hours of Trial 
Operation: JAERI First To Use Low Enriched Fuel in 
World*} 


[Text] The Japan Atomic Energy Research Institute 
(JAERI) completed a high-output, long-term operation 
of the JRR-2 modified reactor, which was the first in the 
world to use low enriched uranium fuel (20 percent 
enriched, uranium-aluminum dispersion fuel). 


Once the JRR-3 modified reactor reached the first 
threshold on 22 March this spring, studies confirming 
various properties were performed for approximately 
five months while gradually increasing reactor output 
and JAERI has confirmed that the various reactor prop- 
erties are very close to design values. Continuous oper- 
ation at the final maximum thermal output of 20,000 
KW was started from the third day and the reactor safely 
completed 100 hours of operation in seven days. 


JAERI will immediately perform an official inspection 
before commercial operation and it anticipates that once 
this inspection is passed, use of the reactor will start in 
early November. 


Modification of JRR-3 was performed by a unique 
process whereby the old reactor body is cut away from 
the periphery and lifted and moved with a jack and a 
completely new reactor is installed in its place. In light of 
nuclear nonproliferation policies, the new regenerated 
reactor does not use high-enrichment uranium fuel 
(approximately 93 percent enriched). It employs the 
newly developed low enriched uranium fuel (approxi- 
mately 20 percent enriched). It is also the first large 
research reactor that uses low enriched fuel for all of the 
reactor fuel. 


In addition, property studies are being performed on the 
first large cold neutron generator in Japan and it has 
been confirmed that it generates the desired cold neutron 
flux. Cold neutrons have low energy and will throw light 
on the molecular structure of matter. 


JAERI plans to finish commercial power loss studies, 
during the last part of September with its successful 
completion of 100 hours of continuous operation at 
maximum thermal output of 20,000 KW, and to initiate 
experimental operation at the end of October or begin- 
ning of November, with one cycle consisting of five 
weeks (four-week continuous operation, one-week pre- 
liminary). 


New Technology for Group Partition Developed 
9I1FEO107C Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 16 Aug 90 p 2 


[Article: “‘New Technology for Group Partition Devel- 
oped: Japan Atomic Energy Research Institute Effi- 
ciently Recovers TRU”’] 
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[Text] Japan Atomic Energy Research Institute (JAERI) 
recently developed a series of group partition processes 
whereby 99.9 percent or more of transuranium elements 
(TRU), such as neptunium, plutonium, etc., and rare 
earth elements (RE) are partitioned and extracted from 
high-level waste liquid with the extraction agent DIDPA 
(diisodecylphosphoric acid) that it developed and oxalic 
acid. 


li, particular, by means of this method it is possible to 
extract 99.96 percent or more of neptunium, which has a 
very long half-life and is generally difficult to extract, 
and therefore, major strides will be made in group 
partition research by this technology. 


By means of the extraction method developed, first 
zirconium, molybdenum, tellurium, etc., are partitioned 
and extracted from high-level waste liquid obtained by 
dilution of nitric acid to 0.5 molar concentration and 
DIDPA extraction agent 1s added to the remainder and 
the TRU, such as americium, neptunium, etc., and rare 
earth elements are extracted in the DIDPA. Next, back 
extraction of americium, curium, and RE is performed 
using a nitric acid solution and neptunium and pluto- 
nium are back extracted using oxalic acid in the final 
stages. 


At this time, a bottleneck forms in that the extraction 
speed of the pentavalent neptuminum in DIDPA is very 
slow. However, as a result of research it was shown that 
the extraction speed can be increased by adding 
hydrogen peroxide. Thus, good results are obtained 
because 99.96 percent or more of neptunium can be 
efficiently extracted. 


Furthermore, simulation waste liquid of neptunium 237 
obtained from the British company of [Amarsham] 
International was employed in this research. 


Japan is currently proceeding with research and devel- 
opment of group partition technology of a method for 
partition into the four groups: (1) a transuranium ele- 
ment group, (2) a technetium-platinum element group, 
(3) a strontium-cesium group, and (4) an other elements 


group. 


Moreover, this research has major advantages from 
various aspects in that the amount of high-level waste 
solids produced by group partition can be reduced to 
approximately '2 when compared to the case where the 
total amount is vitrified, TRU is annihilated as it is used 
as a heat source by transmutation to a nuclear species by 
fast neutrons, or rare noble metal elements are recov- 
ered. In the future, JAERI hopes to proceed with exper- 
imental research using actual waste liquid at its Nuclear 
Fuel Cycle Safety Engineering Research Facility 
(NUCEF), which is currently under construction and 
should be completed in 1992. 
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FBR Demonstration Reactor Design Selected 


91FE0088A Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 14 Jun 90 p 1 


[Text] On 13 June at a meeting of company presidents 
the Federation of Electric Power Companies approved 
the selection of the top entry loop-type reactor (output 
600 to 800 MW) as its object reactor for “‘preliminary 
conceptual design research” for its demonstration fast 
breeder reactor (FBR). It was decided in the future to 
perform conceptual design research for the purpose of 
confirming, with a target date of the end of FY90, the 
technical feasibility of the loop-type reactor chosen here. 
Japanese FBR development has thus entered a new 
stage. 


The purpose of this selection of reactor type was to 
attempt to make the research more efficient in terms of 
executing conceptual design studies for choosing a basic 
style for the demonstration reactor which will be the next 
step following design evaluation studies which are on- 
going at present. 


There were two choices for selection: the top entry 
loop-type reactor in which the primary pieces of equip- 
ment are dispersed and connected to one another by 
piping shaped like an inverse U and the tank-type 
reactor which is being built in Europe as a demonstration 
reactor. At the present time neither reactor type is 
capable of competing with light water reactors and in 
terms of evaluation, they both have their advantages and 
disadvantages. However, because the Power Reactor and 
Nuclear Fuel Development Corporation has gained a 
mass of experience with loop reactor research and devel- 
opment, it was chosen from the standpoint of R&D 
continuity. In selecting this reactor type, they gave a 
prior briefing on 11 June to the FBR Development 
Design Specialist Subcommittee of the Japan Atomic 
Energy Commission and were given its approval. 


Demonstration reactor development is an important 
Stage in achieving a practical reactor. In regard to this 
decision, the government stated that “Its significance is 
great from the standpoint of taking the design R&D 
phase one step further and it is important that its 
development will progress further on the basis of past 
R&D experiences.” 


In regard to recent Japanese FBR development, con- 
struction on the ““Monju”’ prototype (280 MW output) 
has been ongoing with a goal of criticality by October 
1992. Research on the demonstration reactor is pro- 
ceeding with a goal of operational startup after the year 
2000. 


In 1986 it was decided that the Japan Atomic Power Co. 
would be the principal organization for construction and 
operation in the development of the demonstration 
reactor. Up to now demonstration reactor design evalu- 
ation studies have proceeded under the leadership of the 
electric power industry. 
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Long Term Nuclear Power Development Strategy 


9]/FEO088B Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 21 Jun 90; 28 Jun 90 


{21 Jun 90 p 1] 


[Text] On 15 June the Atomic Energy Subcommittee of 
the Advisory Committee for Energy completed its report 
on a long-term strategy for atomic energy development. 
The report incorporated measures and issues relating to 
the achievement of developmental goals set forth in the 
long range energy supply and demand forecast through 
the year 2010 which the Committee had already com- 
pleted. Although recognizing that “a concerted effort will 
be necessary to meet the goals” and that this will be 
difficult in light of present social conditions, they 
decided that with the increasing demand for energy, 
atomic energy in particular will be essential to power 
supplies and they proposed taking dramatic measures in 
areas including safety assurance, backend [postprocess- 
ing], siting promotion, and public information. Specifi- 
cally, they produced a new strategy involving, among 
backend measures, the early establishment of an action 
program for high level wastes and among public infor- 
mation measures, the establishment of a system for 
information dissemination. 


In regard to the extent of atomic energy development 
proposed in the long range energy supply and demand 
forecast, they produced a path to increase development 
to double the present-day plant to 72,500 MW by the 
year 2010. Over the next 10 years the pace of develop- 
ment will be about 20,000 MW and this could be called 
a steeply pitched route to development which is faster 
than the developmental pace (16,200 MW) over the last 
10 years (1979-1989). 


In their report in regard to achieving these develop- 
mental goals, they state that “In order to reach our goal 
(50,000 MW) for the end of FY2000, we will have to 
continue our best efforts so that power plants both under 
construction and under planned construction will begin 
operation without fail.”’ In spite of this they realize that 
conditions are difficult and “understand the great diffi- 
culties we will have in reaching these goals by FY 2010 in 
light of recent changes in societal attitudes toward 
atomic energy. A great effort will be necessary to achieve 
this scale of development.” In addition they pointed out 
the necessity of recognizing the fact that among the 
increased concerns that the public has regarding atomic 
energy, there is a feeling that information has generally 
been inadequate. They also emphasized the necessity of 
establishing siting promotion measures for “coexistence 
with localities” which stress increased soft benefits in 
addition to a core of hard benefits. In addition they 
offered the following as important strategic issues: 1) 
safety assurance measures, 2) backend measures, 3) 
siting promotion measures, and 4) public information 
measures. 


Among safety assurance measures, in planning a safety 
regulation and safety assurance system they emphasize 
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the importance of the establishment and implementa- 
tion of a system to efficiently and effectively deal with 
items such as degradation over time and waste reactors, 
new concerns which are projected for the future. In 
addition they determined that there should be a study 
concerning the granting of partial responsibility to third- 
party organizations for regulation operations concerned 
with inspection and operational management, work 
which the government now performs. Out of a recogni- 
tion that accidents are a source of concern to the public, 
they also advocate the building of a trouble information 
database and the establishment of a system for informa- 
tion dissemination. 


Among backend measures, they emphasize in particular 
that “it will be necessary to make public at an early date 
an action program relating to the treatment of high level 
radioactive wastes and the government and the public 
will have to work together on its implementation.” On 
the other hand they also want to actively promote both 
the low level waste/recycling facility being built in 
Rokkasho-mura and the up-grading and implementation 
of related technologies. 


Of all these measures, siting promotion is the most 
important and will be the focus of the future. Specifi- 
cally, as part of a strengthening of the soft side, they hope 
strongly for qualitative improvements in measures 
which, as a result of stable employment, material secu- 
rity, and the creation of a vision for the long term 
development of an area, would deal with commercial 
siting promotion, the growth of local industries, the 
cultivation of talented individuals responsible for 
regional promotion, and an “era of affluence” due to 
cultural and artistic enrichment. 


Public information measures at the national level are a 
major key to working toward public consensus in the 
sense of bridging the gap between energy policy and 
public understanding and they have set forth a public 
information strategy which is “open, consistent, and 
established from the viewpoint of its recipients.’’ One 
measure is the establishment of a system for the dissem- 
ination of atomic energy information. We will have to 
actively make progress on |) the cultivation of the 
talented individuals needed for grass roots public rela- 
tions and the establishment of an information system 
which will be easy for anyone to access, 2) the production 
of public information software, 3) analyses of the public 
mood, and 4) studies concerning methods of communi- 
cation. In addition they have proposed increased public 
information targeted toward women and young people. 


{21 Jun 90 p 6] 


[Text] As stated on page one, in a report completed on 15 
June, the Atomic Energy Subcommittee of the Advisory 
Committee on Energy demonstrated a recognition of the 
fact that atomic energy will be essential to energy sup- 
plies and advocated 1) public information measures 
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which, in recognition of the poor state of social accep- 
tance, would work toward building a system for infor- 
mation dissemination and 2) the development of quality 
siting promotion measures with both hard and soft 
aspects. In this article we will present the details of the 
report and focus on the current state of atomic energy 
and its future problems. Having passed through various 
Stages, atomic energy at the present time appears to be 
firmly established as an energy source which is essential 
to Japanese energy supplies. However, in regard to how 
atomic energy will stand in terms of future Japanese 
energy policy, it will be necessary to study and ade- 
quately assess the following conditions surrounding 
present day atomic energy. 


First of all, with steady increases in energy demand 
expected throughout the world and in developing coun- 
tries as well, there is fear that we will see resource 
restrictions including another tightening of petroleum 
supply and demand. Secondly, as world environmental 
problems such as global warming invite world concern, 
the major problem becomes how to build an energy 
supply infrastructure which can respond to the 
increasing demand for energy. The third thing is that 
with the impact of the accident at the Chernobyl nuclear 
power reactor in the Soviet Union atomic energy exploi- 
tation has become difficult throughout the world. 


The study by the Advisory Committee for Energy 
addressed these points and as a result various subcom- 
mittee reports and energy supply and demand forecasts 
were produced with the year 2010 as the target year. 
These reports 1) on the demand side strongly support 
increasing Overall energy efficiency and 2) on the supply 
side the building of an energy supply infrastructure 
based on increasing the non-fossil proportion of energy 
supply and stressing further reductions in our degree of 
petroleum dependency, all from the standpoint of guar- 
anteeing energy security and promoting policies to 
counter global warming while keeping in mind the sta- 
bilization of international energy supply and demand. 


In building this kind of energy infrastructure, they expect 
the utilization of atomic energy to reach 50,500 MW by 
FY 2000 and 72,500 MW by FY2010. 


In regard to the future Japanese balance in energy supply 
and demand, the Atomic Energy Subcommittee in all 
sincerity stopped short of saying that these figures will be 
absolutely essential and at the same time they could not 
help but recognize the fact that in light of the recent 
social situation surrounding atomic energy, the goals will 
be difficult to achieve without a special effort to make 
the utilization of atomic energy acceptable to the Japa- 
nese people. 


In all of this the relationship between energy supply and 
demand and earth environmental problems such as 
global warming and acid rain have come to invite 
worldwide concern. In expecting steady future increases 
in the world demand for energy even in developing 
countries due to the continuation of favorable business 
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conditions and increases in the quality of life worldwide, 
it is thought that in the future the major energy policy 
questions for Japan will be what kind of energy supply to 
consider in stressing harmony with the world environ- 
ment and what percentage should atomic energy occupy 
in this supply. 


The Special Characteristics of Atomic Energy and Its 
Place in Energy Policy 


(1) The Necessity of an Appropriate Energy Mix 


The first problem in building the future Japanese energy 
mix will be the reduction of our petroleum dependency 
from the standpoint of assuring world energy security. A 
second problem will be increasing the proportion of 
non-fossil fuels as a way of dealing with the problem of 
global warming. 


(2) Placing Atomic Energy Within the Energy Mix 


In comparison with other forms of energy atomic energy 
has good quantitative supply stability at low prices and is 
outstanding from the standpoint of internationally con- 
tributing toward work on world environmental problems 
and balancing international energy supply and demand. 
Consequently, although there are problems with its 
acceptance by society, from the standpoint of dealing 
with the above mentioned problems, atomic energy can 
be considered an outstanding form of energy. For this 
reason it can be said that atomic energy will be essential 
to the realization of an appropriate energy infrastructure 
for supplying electric power, the energy form which is 
expected to shoulder most of the burden in appropriate 
energy mixes and especially in future increases in the 
demand for energy. Thus it can be said that atomic 
energy should play an important role. 


In building an appropriate energy supply infrastructure, 
after evaluating the special characteristics of each of the 
energy sources, it will be necessary to maintain an 
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appropriate balance so that we are not overly dependent 
on a single type of energy source. At this time electric 
power is a form of energy with good social characteristics 
essential to the public welfare and when one looks at the 
fact that a supply which is stable in terms of both price 
and quantity will be a national issue, it will be important 
to have a way of thinking which makes “the assurance of 
a strong supply capability” a major goal, but which also 
considers the “‘reduction of supply costs” and “improv- 
ing harmony with our socioeconomic environment.” In 
regard to these goals, in order to “assure strong supply 
capability,” it will be necessary to first consider fuel 
supply stability and the operating characteristics of each 
of the sources of electric power. We will also have to 
consider construction and operational flexibility from a 
new perspective allowing for timeframe differences in 
power source makeup. Furthermore, in regard to indices 
for “improving harmony with the socioeconomic envi- 
ronment,” it will be necessary to make new additions 
from the standpoint of aiming toward a power source 
makeup which can respond without fail to the demands 
of the times while also dealing from a more international 
perspective with both trends in world environmental 
problems and the anti-nuclear movement. 


From this perspective, when one considers energy poli- 
cies for the beginning of the 21st century, atomic energy 
will be an energy source which is essential to striving for 
the ‘assurance of a strong supply capability” and the 
“reduction of supply costs.’ At the same time when one 
looks at the reality in which we will not be able to expect 
too much from non-fossil power sources such as 
hydropower and geothermal energy, atomic energy will 
be an important energy source for dealing with the 
problem of global warming. On the other hand when one 
takes into consideration the fact that atomic energy has 
limited flexibility in dealing with demand increases from 
the standpoint of power source development and opera- 
tional planning, it will have to be introduced with 
appropriate levels in mind. 





Table: Number of Operational Startups, Number of Startup Sites, and Lead Times in 10 Year Timeframes (A reduction 
in new sites increases construction at existing sites. Leadtimes extend through operational startup at new sites.) 














Operational Startup Era Number of Reactors Number of Sites Average Leadtime for New Sites 
1970's 20 10 7.9 years 
1980's 16 5 16.4 years 
1990's 16 2 26.8 years 














Note |: The objective of the study was nuclear power plants decided upon by the Electric Power Development Coordination Council. 
Note 2: Average leadtime is the average amount of time from site selection to operational startup. (Study by the Agency of Natural Resources and 


Energy) 





(3) Atomic Energy As an Important Energy Source in the 
21st Century 


Looking beyond the beginning of the 21st century, unless we 
make a major effort to develop revolutionary technologies 


such as nuclear fusion, or unless there are amazing changes 
in the international energy resource situation, the impor- 
tance of atomic energy (the utilization of nuclear fission) 
will probably remain unchanged and we will have to con- 
tinue with constant development in the future as well. 





60 Nuclear Engineering 


Problems in the Future Direction of Atomic Energy 
Development 


Atomic Energy’s Expected Scale of Development 


Because maximum efforts will be necessary both in 
energy conservation and the utilization of non-fossil 
energy, the goal set for atomic energy as a unique energy 
source which is quantitatively reliable should be to 
achieve increases in supply quantities as follows, while 
also obtaining the understanding of the general public. 


—By the year 2000 the goal will be an increase from the 
42,800 MW attainable with plants now under con- 
struction to 50,500 MW. 


—By the year 2010 the supply capacity anticipated from 
atomic energy is expected to rise to 72,500 MW. 


The pace of development will be approximately 20,000 
MW every 10 years, a pace that 1s an increase over the 
pace (16,200 MW) for the last 10 years (1979-89). 


Future Issues in Atomic Energy Development 


(1) The Severe Environment Surrounding Atomic 
Energy Development 


While the overall demand for energy is expected to 
expand faster than it has up to now, the scale of atomic 
energy exploitation will have to be revised downward. 
Under such conditions these supply and demand fore- 
casts were dawn up to assure as much as possible a 
balance between supply and demand. For this reason, to 
achieve the utilization goal for the year 2000, it will be 
important to continue with our best efforts to continue 
to start up operations at all nuclear power plants both 
under construction and in preparation to begin construc- 
tion, while winning the understanding of the regions 
concerned. On the other hand in light of recent changes 
in the social situation in regard to atomic energy, figures 
have been revised downward relative to those up to now 
and we recognize the fact that it will be difficult to 
achieve the above mentioned supply goals, especially the 
goal set for construction startups for new development 
by the year 2010. A special effort will be necessary to 
achieve this scale of development. 


First of all, under the influence of the nuclear power 
generating accident in the Soviet Union as the cause of 
the “uneasiness regarding atomic energy safety and 
radioactive waste policies” which is behind the changes 
in public attitudes toward atomic energy, we will have to 
recognize that there are both a “lack of sense of trust 
regarding the Japanese safety assurance system” and a 
“feeling that information has generally been inade- 
quate.” It is thought th t unless there is a rapid effort to 
work .oward eliminating these attitudes, it will be diffi- 
cult to obtain public acceptance for the continued devel- 
opment of atomic energy. 


It is also hope ‘ that in an era of affluence there will be 
better long term siting measures leading to co-prosperity 
and co-existence between regions and their atomic 
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energy facilities. With only the hard regional measures 
we have had up to now, regional acceptance will be in for 
some tough going. Among the 1|2 nuclear reactors now 
under construction, ten are expansions of existing sites 
and two are new sites. The situation has already evolved 
so that new sitings are relatively difficult and in order to 
continue with development at a 20,000 MW pace over 
the next 10 years, we will have to study regional needs 
and establish appropriate siting measures. 


Consequently, it will be difficult to achieve the above 
mentioned supply goals unless in the future we make a 
special effort to obtain acceptance by humbly responding 
to the needs of the public on the basis of these points and 
establishing measures which are good enough to gain 
regional siting acceptance. 


(2) Issues Which Should Be Addressed Soon 


As subcommittees, the Council looked at specific issues 
which will have to be addressed quickly in order to 
advance the future development of atomic energy and 
incorporated them into their studies after distilling them 
down to the following four areas. 


(1) Measures Assuring Safety (The study of safety assur- 
ance measures which instill a sense of public trust 
regarding the course of development and utilization) 


(2) Backend Measures (The study of appropriate post- 
processing measures so that the use of atomic energy can 
advance while striving for harmony with the environ- 
ment) 


(3) Siting Promotion Measures (The study of how to 
bring about a new era of co-prosperity and co-existence 
between regions and their atomic energy facilities) 


(4) Public Information Measures (The study of how to 
bring about the active dissemination of information 
regarding the results of (1) through (3)) 


[28 Jun 90 p 6] 


[Text] We are presenting a series of articles on the report 
completed on 15 June by the Atomic Energy Subcom- 
mittee of the Advisory Committee for Energy and in this 
article we will present a summary of specific measures 
concerned with how to achieve a developmental goal of 
72,500 MW by FY2010. We will also focus on the basic 
topics covered in the report: |) safety assurance mea- 
sures, 2) siting promotion measures, 3) backend mea- 
sures, and 4) public information measures. 


Safety Assurance Measures 


Future Areas 


To promote nuclear power generation, it will be neces- 
sary to perform studies with a technical perspective 
regarding new problems arising out of its development 
and utilization. It will also be important to ease public 
concerns regarding nuclear power generation and to 
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push ahead with studies regarding safety assurance mea- 
sures with the intent of increasing its acceptance by 
society. The following are issues which should be studied 
at an early date: 


(1) Dealing with the advance of nuclear power genera- 
tion development and utilization 


—Dealing with the quantitative and qualitative changes 
in safety assurance measures which will follow 
increases in the number of plants and the extension of 
operating terms 


(2) Promoting technical developments in safety assur- 
ance 


—Working on studies concerning the development of 
improvements for light water reactors and measures to 
counter their degradation over time. 


(3) Easing concerns regarding nuclear power generation 


—Creating a sense of trust in regard to safety regulations 
and safety assurance measures. 


(4) Strengthening international cooperation in the field 
of safety 


—Dealing with the increased need for international 
cooperation activities in the safety field. 


Actions To Be Taken 


(1) The Perfecting of the Safety Regulation and Safety 
Assurance System 


In regard to our system of safety regulation, it will be 
necessary to strive for the creation and perfection of a 
system which is capable of effectively and efficiently 
dealing with qualitative changes due to the emergence of 
issues such as measures to deal with degradation over 
time and rapid increases in safety related work, severe 
accident problems, and problems with actions to ban 
nuclear reactors, all of which are imaginable in the 
future. 


In this case, from the standpoint of striving to augment 
the safety regulation system, we should study the idea of 
giving partial responsibility to third party organizations 
for regulatory work concerned with inspection and oper- 
ation, duties which the government currently performs. 


In order to deal adequately with the above mentioned 
changes in circumstances, the electric power industry 
will also have to push ahead with the perfection of its 
own security systems. 


In regard to the perfecting of a safety regulation and 
safety assurance system which can adequately deal with 
these kinds of future quantitative and qualitative 
changes in safety related work, we should work as fast as 
possible with a goal of completing its establishment 
within several years. 
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(2) The Dissemination of Information Concerned With 
Safety Assurance in Nuclear Power Generation 


Up to now information concerning nuclear power gen- 
eration has generally been made public with the excep- 
tion of those items which would have been inappropriate 
from the standpoint of prohibiting the theft of fission- 
able materials or protecting property rights such as 
commercial know-how. 


Nevertheless, the public feels that information has been 
inadequate and this has been one of the reasons for both 
the feeling that nuclear power generation is unsafe and 
the decreased sense of trust concerning safety regulation. 
Because of this we plan to establish a means of informa- 
tion dissemination which will give the public rapid and 
easy access to more appropriate, easily understandable 
information. At that time, bearing in mind limitations in 
labor and capital, something which should be done with 
all due haste is the building and making available of an 
information database regarding accidents and problems, 
an area of special concern to the public. We should also 
plan on the periodic dissemination of information 
relating to safety inspections and on diversifying the 
ways of disseminating safety related information 
including the results of various types of demonstration 
tests. 


(3) The Strengthening of International Cooperation 


There has been an increased importance to dealing with 
nuclear power related safety problems from a global 
perspective and Japan has been asked to make active 
contributions as a country with advanced nuclear power 
generation. In addition new technical developments 
require large amounts of time and money and for reasons 
such as this there are many difficulties with a single 
country working on them by itself. Because of this it will 
be necessary to raise the international level of safety 
through international cooperation and to make active 
use of human resources and those technologies in which 
each country excels. 


To this end, between advanced countries and interna- 
tional agencies there should be 1) an increase in safety 
related information exchanges and 2) active promotion 
of international cooperative technical development 
projects. 


In addition, for developing countries which are actively 
working toward the development and utilization of 
nuclear power generation, it will be necessary to 
strengthen technical cooperation in the form of sending 
experts, receiving trainees, etc., each in accordance with 
its level of development and utilization. 


Backend Measures 
Future Measures and Issues 
(a) Early Realization of Ways to Reprocess/Recycle 


While continuing to promote construction planning for 
the private sector recycling facility in Rokkasho-mura in 
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Aomori Prefecture, a site which is essential to the 
Japanese nuclear fuel cycle, it will be necessary from an 
even more long-term perspective to plan on improving 
reprocessing techniques in the private sector so that 
industry efficiencies will improve. In addition an effort 
lead by electric power industry personnel should deal 
actively with FBR (fast breeder reactors), ATR 
(advanced thermal reactors), and Pu-thermal (plutonium 
use in light water reactors). 


(Total for general/industrial waste: approximately 3,000 
kg = equivalent to a volume of approximately 4 m*(one 
truckload). Total for radioactive waste: approximately 
0.1 kg = equivalent to about 40 cc (one egg).) 


Source: “Current Situation and Problems in Processing 
and Recycling Waste” by the Administrative Inspection 
Bureau of the Management and Coordination Agency. 


(b) Establishment of Measures for Radioactive Waste 
Processing and Disposal 


In the future it will be necessary to work actively on the 
implementation of measures for radioactive waste pro- 
cessing and disposal. To this end we will have to con- 
tinue to promote planning for construction of a low level 
waste treatment facility. In addition we will have to 
make public at an early date an action program for high 
level radioactive wastes and work with both the govern- 
ment and the people on its implementation. 


Siting Promotion Measures 


First of all, in order to erase the sense of uneasiness that 
regional residents have about the safety of atomic 
energy, it will be important in a concrete sense to 
coordinate the national release of information and at the 
same time promote multi-level, multi-dimensional infor- 
mation releases for individual areas. Secondly, in order 
to work toward qualitative changes in expectations 
regarding the effectiveness of regional promotion for 
power source areas, in addition to the assistance of hard 
items such as the maintenance of public-use facilities 
already in existence, it will also be important to have 
assistance studies regarding the dramatic growth and 
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maintenance of the region’s broader industrial base, an 
item which forms the basis for the soft side of power 
source promotion policy. 


Actions To Be Taken 


(1) Promoting the Multi-Level, Multi-Dimensional 
Release of Information for Individual Regions 


The establishment of a public information system which 
brings together industry personnel, the national govern- 
ment, and local self-governing bodies. 


In order to promote the effective release of information 
for individual regions, it will be important for the 
mainstays of public information work, industry per- 
sonnel, the national government, and local self- 
governing bodies to strengthen coordination through 
information exchanges with appropriately divided 
responsibilities. 


(2) Perfecting Regional Promotion Policies 


Against the background of the arrival of an “era of 
affluence” with its qualitative improvements in the 
public’s standard of living, within power source regions 
there will be qualitative changes in expectations 
regarding the results of regional promotions resulting 
from atomic energy sitings. In order to cope with these 
changes and assist in a region’s long-term self-reliant 
development, in addition to the expansion of hard 
measures such as the building of industrial parks and the 
maintenance of existing public facilities, soft measures 
will also be important: planning for dramatic increases in 
assistance measures and for assistance in establishing 
broad industrial bases as a part of power source regional 
stimulation. Specifically, in terms of soft assistance it 
will be important to plan for the implementation of 
extremely broad assistance measures including the cre- 
ation of a vision for long-term development of a region 
and bringing about |) policies which nurture regional 
industry and encourage industrial sitings so that stable 
employment and livelihood are assured and which cul- 
tivate talented individuals who will work at regional 
promotion and 2) policies conducive to the creation of a 
way of life which affords regional residents cultural and 
artistic enrichment. 


Public Information Measures 


Three Basic Areas 


In retrospect the public has not been given an altogether 
adequate understanding of atomic energy and under 
these circumstances there are three basic issues which 
must be overcome. 


(1) Increased understanding and acceptance of atomic 
energy development by the middle class which forms the 
foundation of our nation and which feels vaguely uneasy 
about atomic energy. 
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(2) Elimination of feelings of uneasiness and distrust 
concerning whether the safety management system run 
by administrative and industry personnel is thorough 
and complete. 


(3) Atomic energy safety regulation and the decision to 
utilize atomic energy have not come under public scru- 
tiny. Elimination of the suspicion that information has 
been inadequate and feelings of distrust as to whether 
adequate information in this regard has been made 
public. 


Actions To Be Taken 


(1) In order to cultivate a sense of trust toward those 
involved in atomic energy (consisting principally of 
those in administration and the industry), 


—Three basic rules for carrying out information 
releases: 


In order to instill a sense of trust, we should pay 
attention to the following three rules regarding attitudes 
toward public information: 


(a) Attitude Toward Open Public Information 


This means actively listening to the people and 
responding to them so that we can confirm that the 
necessary information has been adequately offered. 


(b) Attitude Toward Consistent Public Information 


This is an attitude in which consistent information is 
developed in detail, responsibly, with self-confidence on 
the basis of long term expectations after having given 
adequate recognition to the importance of energy sup- 
plies, the foundation of our economic society. 


(c) Attitude Toward Public Information Which Takes 
the Recipient’s Point of View 
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This means that the information released takes the point 
of view of the public, our livelihood, and is conscious of 
its concerns and problems. 


(2) Building a Foundation for the Strengthening of 
Atomic Energy Information Dissemination Functions 


With the public’s general awareness that both the infor- 
mation necessary to understand atomic energy and 
opportunities to receive it have been inadequate, it will 
be necessary to strengthen these functions so that active 
information dissemination can proceed. 


Specifically, it will be necessary to actively work toward 
1) establishing an information dissemination infrastruc- 
ture so that average citizens can have access to atomic 
energy information in simple form when they have 
concerns or doubts about it and then perfecting the 
function through this and other means so that the release 
of information regarding atomic energy is more under- 
standable, 2) the training of the information personnel 
necessary for grass roots information release, the pol- 
ishing of intelligent lecturers whom the public trusts, and 
the establishment of software relating to public informa- 
tion, and 3) analyzing the public mood so that effective 
and constructive discussions about atomic energy can 
continue and perfecting research concerning effective 
means of communication. 


(3) New Development of More Effective Public Infor- 
mation Activities 


—Perfecting Public Information Which Is Prioritized by 
Objective 


It will be important to release information with special 
emphases according to whether its object is women, 
elementary school children, middle and high school 
students, or opinion leaders who have a great impact on 
the formation of public opinion. In light of the fact that 
information from television, newspapers, etc. has a 
major impact on the opinion forming process, we will 
also have to work harder to disseminate information 
which is both accurate and timely to mass communica- 
tions personnel. 
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